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Product Engineering": Index for 1957 is now on 
the presses and will be ready for distribution 


on February 15. 


The Index has been expanded to include all major 
articles and news items appearing in the R & D edition 


as well as those in the Design edition 


There will be a separate Author Index, as well 


Table of Contents for the Design Digest Issue 


To provide space for the more than 800 ne 


the Index has been expanded to 16 page 


Copies are available, while the supply lasts, on request 
to the Reader Service Dept., Product Engineering, 330 


West 42nd St., New York 36, N. Y 
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Engineering ..... SIDELIGHTS 


LE ESEARCH 
a edition 
D € VELO T NE NT 


@ A homey note just in from London 
should be added to our report on engineer 
ing jobs in England (p. 34). It seems the 
Queen has mice, and that's official. The 
new list of royal warrant holders—people 
who are entitled to advertise “by appoint- 
ment to Her Majesty” includes the name 
of the British Ratting Co., a rodent-control 


a 
F ^ firm. A company spokesman said his men 
ELMER J TANGERMAN editor rance 


catch mice for the Queen in her private 

ROBERT W CARSON managing editor à . — 

houses and country estates. Buckingham Palace mice, however, arc 
PAUL N ANDERSON associate editor the responsibility of the Government Ministry of Supply 
ROBERT E ABBOTT associate editor 
JOHN KOLB associate editor 
NICHOLAS CHIRONIS associate editor — ® Rumblings among engi- 
RICHARD M KOFF associate editor 


HENRY E COOK, JR associate editor cS neers in the Southwest (see 
FORD R PARK associate editor * p. 23) may, in part, have 
ROBERT S PRENTISS associate editor 4 °) DESERT SCIEN TIS TS ? 


been instigated by some 
ANNESTA R GARDNER ossociate editor 
WILLIAM GILMAN associate editor rather annoying security 
FRANKLIN D YEAPLE associate editor 


^ 
ALBERT HAUPTLI publisher 


measures. The Oklahoma City ‘limes reported late last year that two 


\rmy men attended a Navy Conference wearing tie clasps of a top-secret 
JOSEPH J KELLEHER assistant editor | 


BENEDICT A LEERBURGER, JR assistant editor Vir Force missile. Said clasps were immediately confiscated by operatives 
DOUGLAS C GREENWOOD assistant editor 
— — — tor recalled from circulation by a well-known aircraft manufacturer. OSI 
DORA K MERRIS assistant editor operatives are hereby warned to keep their cotton-picking hands off our 
HERBERT KEE assistant editor 

ALAN CORNERETTO assistant editor 
CHARLES J LYNCH assistant editor 


of the Office of Special Investigation and some 200,000 clasps were 


space-ship tie pin 


e c 4 e O- F g S: ‘ ab 
Rut DOMBAMO feteH If vou need some empty dog-food cans, get in touch with Sandia Lal 


SETH PAYNE Washington in Albuquerque. Seems thev had a critical problem of maintaining 


JACK MEYER Los Angeles temperatures constant in airstorage tanks used for a wind tunnel. 


— eae — When the 300-psi pressure. was released, the temperature dropped to 
ar! direcfor 


E G LOADER asst art director 60 F. By packing empty tin cans in the storage tank they figured 


ANGELA M GIACIN assistant to retain enough heat to warm the air as it decompresses. ‘They ordered 


a carload of empty tin cans—and it worked! “The big problem now 
NORMA J VAN NESS production supervisor * a 
LILLIAM M WITHAM assistant is what to do with the 28,000 empty dog-food cans that were left over. 


JOSEPH KERR consulting editor j J 
ROBERT BRUCKNER consulting editor € Ihe reference to “barns” (see p | as a measure of nuclear cross 


section stopped us cold. We always thought barns were gadgets to keep 
DEXTER KEEZER director economics dept 


cows in. Seems somebody thought a cross-section like samarium’s 
GEORGE B BRYANT, JR Washington : Cnoc 8 cr l ariu 


DONALD MacDONALD Detroit 500 x 10^"cm* was pretty small. “Heck no,” said a well-known physicist. 
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Do you know the inside story of 


V-Belts ::: Green Seal? 


— KAE — 
p 
COMPASS. 
V-Steel Belts 


HY-T V-Belts 
HY-T V-Belts 


Belt 
E-C CORD * constructions ? Belt constructions 
V-Belts P up to 112" length. E-C CORD V-Belts over 120” length 


Until recently dimensional stability was possible only and built to work as a perfect team—without individual 
in V-Belts with steel load-carriers as developed by belts either "loafing" or overworking. In fact, you're 
Goodyear. But now you can have that stability in a protected from all the usual mismatching headaches 
complete line of belts — thanks to the development of that also include slipping, stretching, scorching. 
Triple-Tempered (3-T) cord-synthetic cord tempered In other words, you're belted for maximum trouble- 
by Tension, Temperature and Time. free horsepower hours at minimum cost. There's no 
d 2 à 3 sido d S stitute for that ki f ‘formance — or for the 
What’s your pay-off from this dimensional stability ? substitute for that kind ot perzormance— or Xor +n 
V-Belts with the Green Seal that give it to you— 
E d 


When you’re belting multiple drives, it’s your one every time 


guarantee that every set of matched belts will really 
match. No matter how long you store them, they'll stay 
matched, too. 


So see your dealer about the V-Belts with true dimen- 
sional stability-the V-Belts with the Green Seal. Or 
write Goodyear, Industrial Products Division, Lincoln 
And once they're installed, you've got belts designed 2, Nebraska, or Akron 16, Ohio. 


GOOD/YEAR 


THE GREATEST NAME IN RUBBER 


Compass, E-C Cord, Hy-T, Green Sea T.M.'s The G iyear Tire & Rubber Com; y, Akron, Ohio 


Watch '' Goodyear Theater'' on TV - every other Mondoy 9:30 P.M., E.S.T 
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READER TO EDITOR 


EDITOR'S NOTE—The following extracts are typical of comments and added 
data included in dozens of letters commenting on the editorial "Why We Need 
to KNOW" in PRODUCT ENGINEERING on p. 24 of the Dec. 16, 1957, issue. 


Another Look at Russia 


lo the Editor 
Why We 


mark In 


Need to Know 


eting with 


education 1 iVallable 


vho qualify on a competitive 
regardless of sex, color, oi 
bility to pay We read 
ompetition that now exists for ad 
American colleges. But the 


following groups in ou 


. and 
ibout the keen 
mission to 
largely eliminated froi 
1) Families in the lo 
roup cannot ifford to supp 
or daughter through four o1 
YF college 
ICOI group often 
ill then 


3) Fifteen million colored 


more years 
in the middle 
cannot afford to 
children. t lege 
American 
often get an inferior high-school educa 
tion. 4 


entering the field of science and engi- 


2) Families 


Women are discouraged from 


neering by the popular notion that 
they And like 


itizens, they ire 


ire unfit for such jobs 
the colored « faced 
vith the prospect that most jobs would 
ibility 
Russia compare? An 
in USSR magazine, Issue #7 
produces the following facts 
1956 to 1960, the Russian 
will admit 1,200,000 students, chosen 
high-school 
Entrance exams are uni 
Students pay no tuition fec 

Soviet students re 


be closed to them regardless of 


How 


irtick 


does 


From 
college 
from among 6,300,000 
graduates 
form 


Kighty percent of 


4 ETTER 


ceive a stipend to support themselv« 
Priority for 


students with high marks in the en 
" 


this stipend is given to 

lI he amount varies with 
study. The same 
paid during vac 
[he Russians call this 


quality 


ince exams 


need and course of 


imount is iion 
n ght well be called '* 
portunity" or "democracy." But what 
ever we call it, can we do less and ex 
pect to match them in numbers and 
iuality of BS's, MS's and PhD's? 
—DowiNic Mascio 
Bellrose, N. Y 


ill the hand-wringing accusa 
second guessing 
ientific lag, this was most 
[ tip my hat to this effort 

ll don LEONARD 


New Y 


printed 


ARNOM 


rk Cit 


lFor Canadians and other foreign- 
it has 
mingled amusement and irritation that 
U.S 


long been a matter of 


news services consistently print 
that is palat ible and flatter 
ing to the U.S. public while 
ing or distorting the real truth 
grains of and 
irticles are not lost in the 
chaff from the U.S there is still 
sor hope for the future of 
ind the rest of the free world 


that looks to you for leadership 


only new 
suppres 
If the 


wheat in this similar 


general 
pre SS, 


you! 


UN ETY 


Jonn G. SPOTTON 


John Spotton Co., Ltd., Toronto, Canada 


If the 


be pushed out of Washington 


grasping pressure groups 
could 
and away from the pork barrel, there 
would be plenty of funds for the neces 
defense educa 


sary projects and the 


tional assistance for those who need 
it and are qualified to make good usc 
of it V. N. MONTGOMERY 

Montgomery. Manufacturing Co 


Owensville, Ind 


We Need A Cool Appraisal 
Io the Editor 


Ihe repugnance of the essential na 
ture and political acts of the Russian 
social system must not blind us to the 
technical competence and 


ments of their science 


ichieve 
ind engineering 
No informed people have doubted 


this « mpetance, nor have been un 
ware of But 
these powerful tools, in hands that we 
trust 
our own tech 


fields of 
impeded and 


ultimate 


thes¢ ichievements 


have every reason not to need 


really be feared only if 
nical potential in the pure 
nd applied science 
insufficiently used for out 
ifety 


My 25 vears of experience as 


ind beneht 
ı de 
have made nx 
of the need for the 
Without 
knowledge we can onh 


more chrome 


Y lopm« nt engineer 
| 


icutely conscious 


results of research new 
redesign big 
plate Pei 

| should 
display as itchword part of the 
title of vour article—We Need to 
Kn ‘TURNER 
N.Y 


ger hubcaps 


haps Propucr ENGINEERING 


Joun R 


Rocheste 


A most 
sion in our department. Do 
work 

HAroLD M. LESTER 
Manufacturing Research Dept 


Burroughs Corp., Detroit 


deeply favorable impres 
continue 


the excellent 


May I congi 


itulate 
clear and forthright statement of the 


facts. I'd like 


you on youl 


1 number of copies. 


Joun M. Natu 
Mass 


Belmont 


Reprints of the editorial, “Why We 
Need to KNOW” are available free 
from Reader's Service, PRODUCT EN- 
GINEERING, 330 W. 42nd St, New 
York 36, NY., in limited quantities. 
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SELF TOOTH-FORMING CHAIN 
consists of a series of steel 
laminations, serving as teeth 
which are free to move from 
side to side, either singly or 


collectively 


$37: ~ RADIALLY GROOVED WHEELS 

7 . ef hI es * A $ - — E have teeth cut at constant 
/ ; fe to. MEDIE rs ` ' 4 DM i * ul depth but o 

INSTANT SPEED CHANGING. To get desired output rpm, operator simply turns handwheel to toward whei 


desired position on easy-to read dial. P.I.V responds instantly, accurately Drives are also eled sides 


available with automatic, electric, pneumatic or hydraulic controls gripping sul 


Slipless transmission - - stepless selection 


i adjusts to provide desired ratio between the input 
That's because LINK-BELT P.I.V. - | desired ratio be 


and output shafts. 
uses self-tooth-forming chain Link-Belt P.I.V. drives are fully enclosed for 


i trouble-free operation. They’re splash-lubricated 
| INK-BELT P.I.V unlike other variable speed 


for long lite—unaffected by atmospheric condi- 
drives—incorporates an exclusive metal, self- 


tions. Choose from 8 sizes in 16 standard types, 


ooth-forming chain to give you instant, positive i ji À ; 
` : n — with the aid of Book 2274. Call your nearby Link- 


speed variation, regardless of load. This unique 
pee > m Belt office or authorized stock-carrying distributor 
drive permits infinitely variable speed changes [ x i 

i - : for complete information. 4.314 
without loss of accuracy or interruption of opera- 
tions. That's why P.I.V. is all industrv's choice for 


jobs requiring stepless, slipless power transmission 


S. 
Changing speed is simple too. A turn of the con y " 
trol screw simultaneously varies the effective di- L gr a3 £ LT 
ameters of two sets of conically shaped wheels— À e 


closing one set, spreading the other. At the same 
time, the self tooth-forming chain automatically 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry Th 
Branch Stores and Distributors in All Principal Cities. Export Office, New York Canada 
N.S.W South Africa, Springs. Representatives 
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Maximum Efficiency In Right Angle Drives 


RAE 


advanced manufacturing 
design skill 


A glance at the illustration will readily convince you 
of the plus features of these quality “custom-built” 
units. Spiral-Bevel and Helical Gearing assures quiet 
operation at high speeds, and increased tooth strength. 
Pinion shafts are integral with gears and finished to 
close tolerances by grinding. Ball or Roller Bearings 
support shafts and are designed to take combined 
radial and thrust loads. Housings are quality grey cast 
iron with all points of stress properly ribbed to reduce 
deflections and stresses to minimum; also housing 
design prov ides adequate oil reservoir and large radi- 
ating surface for thermal capacity. Vertical Units are 
also available, and are equipped with "dry well", 
which keeps oil from leaking at low speed shaft. 


phillie gear 


(iD 


— Cuts Heat Loss 
—Reduces Power Cost 


lowered power consumption 


~ and reduced prime-mover cost 


Hundreds of Philadelphia Spiral-Bevel Helical Units 
are used throughout Industry, driving Paper Mill Ma- 
chinery, Conveyors, Blowers, Fans, Machine Tools. 


Philadelphia Spiral-Bevel Reducers 
may be had in Horizontal or Vertical 
Types; Single, Double or Triple Re- 
duction types, to meet every possible 
requirement. 


Send for complete Catalog #SB-57, 
which describes all types of Horizon- 
tal and Vertical Spiral-Bevel 
Helical Units. 


PHILADELPHIA GEAR WORKS, /NC. 


ERIE AVE. &G STREET, PHILADELPHIA 34, PENNA. 


Offices In all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS * LIMITORQUE VALVE CONTROLS * FLUID MIXERS + FLEXIBLE COUPLINGS 


Virginia Gear & Machine Corp. e Lynchburg, Va. 
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American... 


Samarium is looking for jobs . 


This rare earth is by no means abundant. But 


$ 


as a result of atomic-energy demand for its sister ele 
ments, gadolinium and europium, developmental 


quantities can now be obtained For example, 


Lindsay Chemical can now supply samarium and 


its oxide on special order, in purities of 95, 99, and 


999 . as well as lower grade concentrates 


Samarium is element number 62 (atomic weight 
It has a melting point above 2400 F, den 


150.35 


ind shows a rhombohedral crysta 


sitv of 7.54 gm 


Clue to plastics trends . . 


are recent announcements ot pl int openings 
closings by leading materials suppliers 
Polyethylene and its polvolefin relative 
the expansion parade, with new plants 


line ir’ tvpe S Pl NON IS p 17 


slated to put capacity over the billion-pound mark 


lar" as well as 


Last year’s production: 635,400,0 
In nylon molding resins, 
it least three basicalh 
iwailable (PE—Dec. 23 
Phenolics, once writt ff as ead" or “dying,” 
have shown little or no veral years 
Now, their excellent heat resistance has 


|. thev’ve proved able to withstand nuclea 


been redis 


l 


radiation, new types har een d oped, and phe 


Shriek-proof design . . 


for high-speed transportation calls for 
combinations of materials, and more-thorough 
ing, Convair engineer J. F. Woodall points oi 
keep both weight and cabin noise down, € 
now making extensive use of foil-fac 
insulation and other relatively new combinations; 
but it’s also testing every clement of fuselage de 
sign for its sound-insulating ability—starting with 
bare skin panels, and then testing each section as 
it is built up. One helpful factor: The passengers 
help keep 
Woodall 
— 


themselves will serve as sound-absorbers 
the noise level down unless, of cours 
savs, “they all start talking at onc In fuse 


testing, Convair uses chunks of gla r to simu 


late peopl . 


Octave-band noise analyzer is used by Convair engineer 
to measure sound level in specially built 19-ft section of 
Convair 880 jet transport 
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DEVELOPMENTS 
TO WATCH 


structure. It's paramagnetic, and 
tron cross-section (500 barn Chen 
ilar to the other rare earths 

[he sesquioxide (best-known 
material) has a density ot 
ibove 4300 F; dielectric co 
0.03 

Where can the element 
used? Lindsay doesn’t kno 


nquiries from anvone wh 


nolics are off to a new start in 
puters and missiles to home applian 
Polvesters are getting the write-off 
ult of announcement by one 
getting out of the polyester 
entrate on epoxk Other 


though, that polvesters still have 


water-white, can be given almost 


ind ri rid 


CDOXICS 





DEVELOPMENTS 
TO WATCH 


continued 


New tire types are on the way 


One sour \rmstrong Rubber Company. design for light commercial vehicles [he latter, 
lr ill-butvl tire in conjunction originally developed for Army Ordnance, is said 
ngineering: will soon intro to offer improved maneuverability on soft ground 

line truck tire, and is experi ind sand. and good traction on uneven surfaces. No 

high-flotation low profile date has vet been set for commercial introduction 


Dangerous trends in product styling . 


opulence ind non-functional speed their vn nol these a high tailfins, escape 
] Eugene Smith, secretarv of the jets ind ro t-shaper ody gashes “We have 
tv of Industrial Designers. He con reached a danger i se, feels, "when speed 
home ipplianct s» featur i $1 mbols no long [5 IV Tu tional purpost vet 
irnered lightweight look lominate th« J I | 

In the itomotive boat What’ ersa pul C ? ( cit the “solid 

€ going in the direction gold interior f o irplan nd the use of gold 
Smith, “Features colored thr just b t iş now available, “on 

tion towards look of ome products for whi gold is neither ipptopriate 


I 
now taken on a life of nor beautifi 


New crystals for optical, electronic 


planned bv a company chlorid electronic silico germanium, barium ti 
research, development, H indium antimonide; thallium-activated 
\mong diur | cesium iodides, ecuropium-activated lith 

hlorit IUI l i] l INniNTACCI ll ( ind te rphenyl ( 


vill be 5 bv 11 


The human brain is a bargain 


+ 


is cost ( mpar ed with even require least 7 A ( urrent The human 
icient pens North brain takes only 100 
\merican Aviation engineers point out [hev cit e^ 


human pilot can endure—and operate efh 
omparisons which represent. important goals for ciently for a half hour or more—at 200 F; for at least 


designers of equipment-of-the-futur | quarter hour at 235 | tle of todav's electronic 


(he human brain is capable of memorizing up equipment can do the same; and some aircraft metals 


100 million "bits" of information [he largest iluminum, for exampl begin to lose strength 


omputers now available to. industrv—room-sized temperatures as low as 200 | 
gadgets requiring tons of air conditioning and kilo NAA’s conclusion from these facts? In planning 


watts of power—have a maximum storage capacity future aircraft, NAA gini we designing man 


than is much y re con 


è A transistorized computer with a capability ap 


ind designs that 
hing man’s for even a limited varietv of job 


New materials for coil-wrapping 


ire being developed by users as well as supplier hee nd stri] o fit. And silicone-rubber producers 
One company, for example, is embedding wire mesh I X ering idhering tape that conforms to 
between two layers of heat-sealable polyester film (of coil contour ticks tightly to itself, but is almost 


type normalh d for packaging), then cutting completel í lherent to other materials.—ARG 
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We mint 


with your money 


Li 


in mind! 


M. a 


‘ - au 


a AA ^ ` 


ONE COIN 


is just like another of its kind min- 
iature precision on a magnificent scale. 
U. S. A. money is beautiful, durable. 


If your money comes from making 
precision equipment, you'l want to 
know more about the profit-produc- 
ing powers of Miniature Precision 
Bearings. These bearings improve 
instrument sensitivity and reliability 

heighten values and often cut 
costs. 

Now possibility and perfection can 
replace impossibility and imperfec- 
tion. There are MPB bearings from 
¥%” O.D. down precise within 
limits one-third the thickness of a 


iature precision. 


postage stamp! Despite its minute- 
ness every ball in an MPB retainer- 
type bearing rolls in its own coined 
pocket. Even under extreme temper- 
ature changes MPB bearings run 
smoothly, helping your product 
deliver continuous precision and top 
performance. 

If miniaturization can help you, so 
can MPB. Over 500 kinds of bearings 

specials if you need them. And we 
are ready with the world’s broadest 
miniature bearing experience (we 
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ONE BEARING 
— if it's an MPB bearing 
other of its kind, minted with magnificent, min- 


is exactly like any 


own the mint!) to solve your prob- 

lems and help you mint ideas. Write 

to Miniature Precision Bearings, Inc., 
201 Precision Park, Keene, N. H. 


MINIATURE PRECISION BEARINGS 
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VERIFICATION: Measurements of Hy- 
draluster and Tube X were made on The 
Proficorder—an instrument of our manu- 
facture for accurately showing the true pro- 
file of practically any machined or finished 
surface. The tests were conducted in our 
laboratories under my personal supervision. 
And | verify that both tubes were measured 
under identical conditions. The resulting 
graphs show the exact differences in the 
samples furnished. Douglas Palmer — Chief 
Inspector, Micrometrical Mfg. Co., Ann Arbor, 
Mich. 


District Offices: Buffalo * Chattanooga * Cleveland * Dayton * Hartford * Philadelphia * Pittsburgh * Milwaukee * Chicago * Los Angeles * San Francisco 
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PROFICORDER 


[IAAL 
—— — ENT 


— HYDRALUSTER — 
E 


tm + 


A tu 1 it 222 
+ — "m d ^—HH 
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In micro-inch comparison of hydraulic tubing . . . 


HYDRALUSTER shows smoothest, 
most friction-free |.D. 


These graphic red lines are recorded measurements showing 
a surface profile inside both HYDRALUSTER and a length 
of standard hydraulic tubing. Both tubes were selected at random 
from warehouse stocks, then accurately measured in microinches 
by the sensitive stylus of the famous PROFICORDER. 

Hydraulic system efficiency and dependability, in a large 
degree, depend on factors illustrated by the red lines. Tube X 
is not a scrap piece of tubing. In fact, it represents a quality 
grade purchased and used every day. Which tube would you 
select to offer the least resistance to hydraulic flow . . . to trans- 
mit fluid with the least amount of pressure drop . . . and to 
create the least fluid turbulence? 

Hydraluster is the answer, of course. And Hydraluster is 

the right tube to specify when you want to insure these same 
performance characteristics in your hydraulic systems. 
SAMPLES AND SPECIFICATIONS: Examine Hydraluster finish yourself. 
Your name on company letterhead will bring specifications 
and a sample by return mail. Hydraluster is sold at standard 
carbon hydraulic tubing prices. 


Tubing Company Division-Columbia Steel & Shafting Co. 


PITTSBURGH 30, PA. DEPT. NO. 1-Al 
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American —— S 


Stainless steel beat out titanium 


in the Air Force’s recent contract to North million, calls f 
American Aviation, Inc. for development of the WS planes within th 
110-A chemical bombe: be designed to fh 

Officials won't say just what importance the metal mph-three ti 
part of the program plaved in the contract decision ceiling between 
But, it is known that North American's plane. will 
be built from stainless steel, and Bocing's plane 
was to have been made from titanium 

[he contract, reportedly valued at close to $100 


Four-year “emergency” aid-to- education Program 


proposed by the administration falls short of o J 
Congressional and educator's desires and is likely to lays fo th first 
have tough sledding on Capitol Fill. billion in the ney 

Ihe program, endorsed by the President and rressional pri 
stressed strongly in his State of the Union message There ar 
calls for the Federal Government to spend some legislation, however 
S]-billion over the next four vears. ‘This would bi recent Soviet scientifi 
partially matched by states with another $500 to tion in this fiel 
$600 million. the scale be tipped too 1 
l'he four-year plan calls for pumping money into favor more acro 
t0,000 scholarships, 5,500 fellowships, higher teacher gling out a 
pay, more modern equipment, and foreign language 
instruction. Annual cost of the program would run 
round $225 million, including some $65 millioi 
for the National Science Foundation 
But, the National Education Association wants a 


Driverless trips by automobile 


ire held possible in the near future l hat's 
what engineers from RCA labs at Princeton, N. J 
predicted before a recent highway-research board 
meeting in Washington. 

Envisioned is a system of electronic controls that 
would take over from the driver Three basic ele 
ments are involved: a detector system noting the 
presence of the vehicle on the highway, a signal 
advising other drivers of the vehicle’s location, and 


Congressional probes into government R&D programs 


will spread beyond military | projects [hat's 
the intent of the House Committee on Government will | | lo 
Operations which has already called in Dr. Detle 
W. Bronk, President of the National Academy of 
Sciences and Dr. Alan T, Waterman, Director of 
the National Science Foundation 
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World-wide... 


DEVELOPMENTS 
TO WATCH 


— 


An electronic control system for buses 
( crating in. London p | 


iif 
cated On streg 


toce | i 5 on LC ng ol the 
t-light in send instructions to traff 
cad” a special code road British Information Servic 
it pa ind relays Jus Electronic Scanning Indi 


Ten] ) | } FH 


Explosives will form tungsten 


n i 


met n Russian factori i by feeding a con 
| i hambei lined vith 
of the explosion will the 


ne } pipe or ( 


E i 


Rhenium metal is also under study . 
in the USSR. M X ews R t I hev'wvi p but tl 
ble d metal in. Kazak henium’s ultrahigh 
n ind ind its retention 


It oxidizes 1 


it Lat 


k 


j 
metal at equ cuum nn iling t 


Molybdenum and tungsten furnaces 


igh tempci 
1 England 
leonum firs 
enum furnace 


f molvbdenur 


Special lining for high-temperature vacuum annealing furnace is built Both tungsten and molybdenum are 
entirely of molybdenum by Murex used in this high-temperture unit 
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Enjay Butyl— today’s colorful rubber 


combines endurance and appearance for consumer product: 


With its versatility proved in a wide variety of industrial applications, 
Butyl is now making news in the field of consumer products. Availa 
ng grades for white and light-colored applications, it 


ng durabilit 


on-stainl 
manulacturers t 
range ol attracetiv 
Where can Enjay Butyl work for you? Lov 
available, it may well be able to cut ts and im} 
product. Enjay’s newly expanded laboratory 
ned technicians, are always ready to help you fin¢ 


tvl. For further information, contact the 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 west 51st Street, New York 19, N. Y. 


{hy Bo ( « Det ef 1 eles « New Or 
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What's happening in SCIENCE 


More about those 
ductile ceramics 


of California researchers 
ibl cram 
Ix h p 9) 


of the earh 


bend 


discovery 


that 


n known, thev point 


rvstal xtremelv brittle 
e ductile when placed in 


that sparked little 


phtting 


und that the r 


be bent bv hand, 
— — J 
Vhe splitting \ 


)! 


hal 


Magnes 
nnick esium 
sium loride, and lithium fluo 
I [ho that the 


I 1 
cmbrittier 


und urther 
Hl HS( 

gcn or nitro 

elum or 


In oil Or 


fully 
from 
n the 
on the 


unlike ly 


Snapping pictures 
in microseconds 


t on motion-pictu 


ike pictures at. fr 
per millisecond, it ha 
cernou problem to nchre 
imera and the event 
yraphed. Naval Research Lab 


has an answer—th« 
It start 


equipment 
wn here the film moving 
frame ind triggers thi 

pres count ha 
reached t provides positive. location 


of the pi on thi 


bei n 


ture ħim ro oO spe 


to find 


Wing 


being 


that ceramics can ever be made as duc 
But this does look like 
| breakthrough toward making ceram 
better for 


structural usc 


tile as metals 


ics much mechanical and 


See-through crystals 
show magnet secrets 


Rare-earth garnets (iron silicates 


containing smaller percentages of 
vttrium and other rare-earth elements) 
promise a helping hand in magnetics 
research, and may have direct applica 
tions in electronics as well. The rea 
n: Thev not only have ferromagnetic 
but ar their 


ropertics, transparent 


internal magnetic. structure. can. be 
isualized 
( the 
domains, 
from. the 


their surfaces, or outlining the boun 


This makes it possible to 
orientation of their magnetic 


instead of just inferring it 


wav light is reflected from 
laries with magnetic particles. Fur- 
thermore, as Bell ‘Telephone Lab sci 
out, the 


contains 


entists point vttrium-iron 


rarnet magnetic ions with 
but a single valence, and the internal 
magnetic structure can be studied over 
i wide range of temperatures and field 
nditions 
\side from their research applica 
tions, these 
YIGS) are 
low ictivation power 


ind there I^ littl 


garnets (familiarly known 
of interest because the 
require 


loss in trans 


briefs ... 


Standard ampere is holding its own, 
National Bureau of Standards reports. 
l'ests after 15 years show a change of 
An am 


pere can't be preserved under glass 


only a few parts per million 


as other standards can,-must be cre 
ated as needed from standards of volt 
But NBS savs the 
to the 
old that the difference probably repre 


age and resistance 


new determination is so close 


sents only a variation in measuring 


New radiation exposure limits estab 
the AEC will not immedi 
ately affect industrial operations, but 
trend of the 

standards, an 


lished by 


they show the times. 


Under the new indi 
18 vears old may not re 
than 15 


vear, and should not receive an 


vidual over 


ceive more rems in any one 
aver 
ige of more than 5 rem per vear dur 
Rem" is derived 
from Radiation Equivalent, Man; is 
equivalent to the biological effect pro 


duced by one roentgen of X-radiation.) 


ing his working life. ( 


material for 
radiation is said to be twice as 


Improved shielding 
atomi 
effective as concrete. It was developed 
by Japanese engineer Zenjiro Kusai of 
Kurashiki Mining Co., Okavama. The 
slabs, made by combining bentonite 
clay, cement, sand, iron, cobalt, and 
barium chloride, are “expected to cut 
cost of building radiation shields in 


itomic plants by two-thirds.” 


High-speed synchronizer for NRL camera works like this: Operator closes manual 


switch, connecting power to timer switch and activating mercury relay (M-R). 


Then, 


when film has been brought into position, first fast-acting relay (R-1) comes into play, 
initiating the event and the picture-taking. Another relay (R-2) shuts off power when 


counter indicates that film end has arrived. 
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Specialized Gearing-Engineering 
olved These Design Problems 


Integral bearing races, on innovation of Sundstrand 

Aviation gearing-engineering, overcome space weight prob 
Precision gearbox assembly designed and produced in quantity by Sundstrand lem in this motor wobbler by eliminating bulk of a stand 
Aviation. ard bearing 


Complete facilities for precision gear 
and gearbox production 


When space, weight 


gearboxes are critical—or 
manufacture—Sundstrand Aviation 


tion capabilities are of particular signih 


Highly stressed gear trains for aircra nst | | dri ws Housing rigidity and strength maintained while achiev- 


gears... gearboxes... servomechanisms and ntrols... ing weight reduction in this Sundstrand gearing-engineering 
E | . 29 design 
gearboxes with governors... Special bearing 


of the production at Sundstrand Aviation 600^ F oil-in ond 


à > ! 800° F ambient re- 
Facilities tor gear generating and 'rinding machining ng 


‘ quirement met by high- 
and gaging, heat treating, engineering, materials evaluation, testing temperature research 
nlubricants, seals, and 
and research are new, modern, and extensive «———— 
metals at Sundstrand 
Complete information is contained in a booklet, "Sundstrand Aviation environmental 

ab 

Aviation, a Source for Quality Aircraft and Gearboxes 


Send for your copy without obligation — use the convenient 
Sundstrand Aviation 
2421 Eleventh Street, Rockford, Illinois 


Please send booklet on your gearing facilities 


coupon. 
SEND FOR DESCRIPTIVE BOOKLET 


bilities 


Division of Sundstrand Machine Tool Company 


Rockford. Illinois 


i 
l 
l 
i 
SUNDSTRAND AVIATION | 
I 
1 


Sundstrand- Denver, Denver, Colorado * Western District Office: Hawthorne, California 
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FACT: a Copper and Brass... 
a today’s best metal bargains! 


PROOF: Manville Manufacturing 
a switches back to Brass for 


a better product at lower cost... drops steel! 


The “Dishmaster”’ made by Manville Manufacturing 
Co. of Pontiac, Michigan, includes many small parts 
again being made of brass. Direct comparison of costs 
with cadmium-plated steel showed that brass was 
once again the bargain buy in metal. For example, 
cost of the retaining ring shown here was reduced 
$11.50 per thousand when the manufacturer switched 
back to brass! Comparable component savings are 
being made all down the line! ( Based on October '57 


costs of brass Vs. steel.) 


The re '8 O ( CHS to? ising substitutes for copper 
and brass; the genuine article is today's best bargain 
in metals! Your nearest Chase man can show you spe- 


BRASS & COPPER CO cifically how Chase alloys—made of Kennecott copper 


can fit into your production picture. Contact Chase 
WATERBURY 20, CONNECTICUT — 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION locally or at Waterbury 20, Connecticut. 


The Nation’s Headquarters for Brass, Copper and Stainless Steel 


Atlanta Baltimore Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 
Milwaukee Minneapolis Newark New Orleans New York (Maspeth, L. I.) Philadelphia Pittsburgh Providence Rochester St.Louis San Francisco Seattle Waterbury 
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what's happening: in MATERIALS 


Ceramic adhesives ee 
gain strength 


Ox! tvi n 
show a sh 
3600 n 
300 | 


the Uni 


laborato: Bright galvanized wire, 


LIS y 


ct aimed 


WALD 


$ 


briefs 


. w Acrvlic laminating resin, 
New corrosion problem metallized paper for everything from first of i 
for titanium inia 


+ 


Acceptance of 200-series 


Vinyl combination for 


design simplification 
| 


ill OUNCT 


-A.R.G. 


New jump seat nade of Bakelite Com 
pany's plastic, co $5.7 less than stand- 
ard model Ph c j it compare 
old seven-part t 


three-element 
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What should a manufacturer do when he 
has the finest product on the market? 


~ Permaglas™ water heaters con 
Develop a better one, of course! Havo te set new, higher stond 


ards of life expectancy 


"Hat's the refreshing idea 
behind A. O. Smith’s 
NEW KIND OF 


...Exclusive HYDRASTEEL* 


Something new under the blue — born of pace-making research 


Giving new dimensions to the world’s most useful ally so advanced that there was no existing steel 
metal is an A. O. Smith specialty. No other manu- with which thev could be used. A. O. Smith re- 
facturer has contributed so much to the research search literally brought the metal up-to date. 

and development of glass coatings that guard steel 
Smith | — J T p n x can best be measured by the fact that A. O. 
world-wide recognition for superior quality and Smith has increased warranty coverage on 
lasting dependability. 1958 Permaglas HYDRASTEEL water heaters 


The promise of this new glass protection 


by 50%. This is particularly impressive when 
you consider the pre- HYDRASTEEL record. 
In accelerated corrosion tests, conducted by an 
independent laboratory, no other glass-lined 
water heater brand approached the corrosion 
resistance offered by Permaglas. 


Now A. O. Smith announces a significant 
new development — HYDRASTEEL — to create 
a new kind of glass-protected steel that excels 
the best ever produced before. 

Essentially, HYDRASTEEL is the combination 
of spec ial treatments that prepare metal to accom- 


modate new, high-performance glasses. These glass So, with the finest product on the market, what did 
formulations developed by A. O. Smith were actu- A. O. Smith do? Developed a better one, of course. 


U. S. Patent No. 2,754,222 and other Patents Pending 
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. * wet t 
anm 

Permaglas beer storage tanks, approved Harvestores™ for farm feed processing Permaglas smokestacks are 
by brewers everywhere, guard product flavor, Permaglas mechanized storage units for as the economical answer 
purity and uniformity. ndustrial bulk materials-handling need for longer stack life 


fe € A. O. Smith's research in the 
n field of glass-coatings dates 


Through research 2 ... Q better wa) 
; from 1928 — over 3,500 spe- 


cific glass formulations have 


d been developed and tested. 
Result of pace-making research 
- A. O. Smith is the world's 
* de largest manufacturer of glass- 


protected steel products. 
aia es m se O N 
Write for free, illustrated 
MILWAUKEE 1, W :CONSIN booklet, THE INSIDE STORY 
OF GLASS-PROTECTED STEEL 
. where creative skil! with steel serves you 


through better products and processes 
for home, farm, industry and government. 


A. 0. Smith International S.A., Milwaukee 1, Wisconsin, U.S.A 
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PRODUCT-DESIGN 


MEMOS FROM DUREZ 


Making epoxies flame-resistant 


Rugged 


its “too tough tor phenolics” 


never think of phenolic for 
Chrvysler-engineered auto 
pump geal subject to wear, 
tion, constant oil immersion 
i'd be reckoning without the rug 
of a new phenolic, Durez 1677] 
molded from this glass-fiber-filled 
i have a flexural strength of 
compressive strength of 16,500 
strength is 7,000 psi 
of elasticity in tension is 3.0x10' 
} 


s more, the heat distortion point 


parts is up around 600° I 


Payoff * These properties, plus excellent 
tance to oil, water, and acid, made 
Durez 16771 appear to have some of the 
properties needed for the Chrysler oil 
After extensive experimenting 
Chrysler engineers developed 


ear to replace the usual metal 


16771 out 
SHOW he 
r 200,000 


thirds 0f the cost of 


zi 
ore 4 Hey 

ta sheet describing this high 

phenolic, check opposite “16771” 


coupor 


How to make epoxies 
resist flame 


Your epoxy laminates and castings will 
hrug off heat, moisture—even fire—if you 
cure them with a new Durez product 

alled HET Anhydride 
n the picture that follows, the laminate 
ired with a conventional hardener ignites 
than 30 seconds and burns to de- 


in about 3 minutes. Exposed to 


Heavy-duty parts 


a similar flame source for the same time 
a HET-cured laminate snuffs itself out as 
soon as the flame source is removed 
This leads to some interesting possi 
bilities. For instance, you can now make 
glass-reinforced laminates that keep prac 
tically all their flexural strength, even 
when heated within the 300-350° F range 
You can make potting resins that retain 
room-temperature electrical properties at 
high humidities and at temperatures abi 


100* F —and won't feed a fire 


à 
X. 
v 
4 


For easier casting or wet layup, vou 
need not handle HET Anhydride hot. You 
can mix it with another anhydride to form 
a curing system that stays liquid at roon 
temperature. Toxicity is very low 
If you'd like complete information on 


HET Anhydride, 


properties ol 


methods of use, and 
cured resins, check thc 


coupon for Bulletins 19 and 43 


Bright idea 


Next time you want to put a bright reflec 
tive surface on a part, think of metallized 


c. It may save you a costly produc- 


Metallized phenolics 


Company 


For inst this housing for a micro- 
scope lamp requires a mirror to focus the 

[o side Step the cost i custom-made 
mirror. the housing iolded of Durez 
phenolic. Then an aluminum mirror is 
deposited right on the plastic by vacuum 
evaporation 

This is easy to do with the Durez com 
pound chosen for this part. It provides a 
good hard surface for metallizing. It in 
corporates other wanted properties: high 
impact 


tivity 


You're on sure ground when you base 
bright ideas like this on phenolics. They 
give you a big [ of controlled 
properties tl er material in their 
class. Y ou can select t right balance from 
more than 150 Dure compounds 

[o take a fresh look at today’s phenolics, 
just check the coupon for a new four-page 
typical Durez 
molding compounds and what you can 


do with them 


bulletin describing some 


For more information on Durez materials mentioned above, check here 


High-impact Durez 16771 
HET Anhydride—Bulletins 19 and 


Clip and mail to us with your name, title 


es ise business letterhead 


PLASTICS 


C 


Phenolic molding compounds 


descriptive bulletin 


., company address. ( H 


HOOKER 


CMEMIICAIS * 
"LASTICS 


DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


1501 Walck Road. North Tonawanda, N. Y. 
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Product 
Engineering 


HORIZONS 


what 
will 
they 
dream about 
now? 


nvented Superman, Bu 

light These were fantasti 
though there was scientific fact a 
Inagination Ige | perilous 
Manv à 


A.D 
| rockets 


' Gu 


erett Hale talked of 


Atlantic Monthly 





NEW CHIKSAN 


IVEL JOINTS 


FOR STEAM AND HOT GAS SERVICE 
Created specifically for service on lines 
employed in steam and hot gas service, the 
Chiksan Discpak embodies a new construc- 
tion design which permits packing units to 
be replaced without removing the joint 
from the line. The outer housing of the 
Discpak is cut apart at the packing cham- 
ber and both ends are flanged at the cut. 
Four allen-type cap screw bolts are used 
to secure the flanges. A disc-seal, housed 
between the two members, provides a fluid- 
tight seal between rotating and stationary 
members of the Discpak Swivel Joint. A 
spring loaded pressure plate holds the 
packing in sealing position against the 
swiveling member. 

The new Discpak has a maximum tem- 
perature rating of 600° F. and a maximum 
pressure rating of 300 psi. All turning 
movement in the Discpak takes place on a 
double row of precision ball bearings. Write 
today for literature and prices. If your 
plant or equipment lines utilize hot gas or 
steam, it will pay you to know about this 


DISC PACKING SEAL new field-proven Discpak swivel joint 


REPLACE SEALS 
WITHOUT REMOVING JOINT 
FROM THE LINE 


To replace the disc-seal, simply remove 
four allen screws and spread line slightly 
with a flat metal bar. 


CHS WGA 
c CHIKSAN COMPANY, 330 No. Pomona Avenue, Brea, California SwI A INTS 
S SEND FOR BULLETIN 
A SUBSIDIARY OF FOOD MACHINERY ANDO CHEMICAL CORPORATION E d 
New Discpak Bulletin 
nt $ 100 describes in detail 
the many features of this 
R new swivel joint 


Please rush me a copy of your new Discpak Bulletin 


including full 

ee T ae mechanical 
specifications. 

city 

PLEASE ADDRESS DEPT. 201 
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THE ENGINEERING WEEK 


— — 
L ? 


CHINA LAKE, CALII MI 

vell here at the Naval Ordi 

Station, dí | 

Sidewinder 

+] ind 

3cientist 
R&D 


ind ob 


GINEERING 
nume effacd 


( 


tec 
ite 


unit—corr on n Co an 


ment during WW II. ‘The fact 


UT commercial pr al 

sell quickly and wear out fastei 
From a step higher comes the con 

Wiliam B. Mé 

NOTS 


l tech 


sidered opinion of 


Lean, technical director of 


“Our ideal function is to serve 


nical go-between for Washington and 


industry. ‘The latter is trving to rem 
edv its development situation by hii 
ing retired military men. But in the 


irea of military equipment indu try 1s 


Red Tape Worm in 


NOTS' chief claim to fame is develop- 
ment of the Sidewinder air-to-air mis- 
sile, least expensive of all US missiles 
to develop, and so far, most accurate 
Sidewinder does not require a special 
aircraft as carrier, may be mounted on 
any aircraft. Significantly, it was de- 
veloped without detailed specifications 
from Washington. NOTS worked under 
its own headings. 

its unqualified successs is even more 
apparent when comparing cost figures 
for other US missiles: Sperry developed 
Sparrow | for $500 million; Raytheon 
charged $50 million for Sparrow Ill; 
Bell Telephone, Douglas and others de- 
veloped Nike for $7 billion and Hughes 
developed Falcon for $500 million ac- 
cording to NOTS. Sidewinder as devel- 
oped by NOTS cost $35 million 
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THE ENGINEERING WEEK 


23 





THE ENGINEERING WEEK 


Am 


iccording to production contracts. In 


rican industry is in building 


development work, the tax 


needs control over how his 
ot 
ritical 
with a 


» his sub 


i 
TOA 


a F 
|i no fault 


ind in 
rate while 
knitting 
ern 
velop 
Smith 
Another source of fri 
ost-plus-fee method 
eloping NOTS personnel savs 


tion 1s the gov 


e 


ment-industr 


HT frequenth pro 
that don't jibe with 


n addition, the CPFF system 


in indesirabk 


tems 


bidding situa 


mc GISCOUTAEK highh 


SO 


Give R&D back... 


to government scientists is plea of 


China Lake administrators (left photo) L-R 
H. G. Wilson, associate technical director 
Dr. William B. Mclean, NOTS 
and Dr. H. A. Wilcox, 


development department head. Variable 


technical 


director weapons 
angle launcher, next photo, blows projec 
tiles into water with compressed air. Living 
NOTS China Lake sta 


tion, in California desert are cramped but 


quarters of the 


adequate. In photo at right are Dr 
McLean at left, Ernest George, information 
specialist (McLean says he could use three 
more PIOs to win over local townspeople), 
and William W. Hollister, 


Station 


station com- 


10,000 


mandant population is 


THE ENGINEERING WEEK 


capable companies from competing 
tor contracts 
Solution: Unfettered 


development can best be acc omplished 


research and 
in government-operated centers such 
is China Lake Arsenal 
rather than within private industry 
Ihe difficulties so far 
China 
But € 
has had more than just polic 
Until 


lrag-out 


and Redstone 


mentioned 
Lake 


hina 


and 
Lake 


troubles 


ipph 


equ illy to 
other installations 


thre¢ knock-down, 


Cars ago d 


feud raged between station 


personnel and merchants of the com 
munity adjoining China Lake 
crest 

Focal point of the controversy was 
the China Lake 


Ridgecrest merchants took violent ex- 


commissary, to which 


ception, claiming commissary 


prices 


Also, 


station 


were taking away their business 


fence that enclosed the 


served a psvchological as well as phy 


cal barrier between the twi 


) groups 


$ 


resented 
social life in the 
irea And the townspeople 
didn’t feel the China Lake folks were 
pulling their weight in the matter of 


+ 


taxes 


chools ove! 


[he station complemen 
the limitation of 


desert 


here were squabbles over 
property rights for a mis 
se test area and a myriad of other 
minor 


But 


irritations 


gradually relations have im 


l. Much of the 


ike McLean, who work tirelessly 


Ove credit 


( goes to 
en 


to eas good will 


tensions, promote 
In addition, a program of explanatory 
lectures accompanied by a full-blown 
local public-relations program has been 
Though some 


most ot 


set underwat tension 
Ridgecrest's 
population feels friendlier toward the 
China 
bers some 10,000 peopl 

All that remains 
ible) is for the 
R&D thinking, 


ment responsibilitv back to the non 


S000 


remains, 


Lake operation, which num 
ind it’s consider 
Pentagon to shift its 
giving the develop 
proht experts and turning over com 


plete production authority to industn 
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Compact computing . . . 
standard desk 
conventional 
feed program 
Flush with desk top, 14-digit 


lowers 


is all contained in 


Key 


entry 


unit uses calculator- 


type keyboard to system, 
calculations 


printer 


into when 


top drawer 
holds 


unit, 


opened Lower drawer electronic 


arithmetic computation magnetic 


drum memory System, 


developed by 
Clary Corp. has self-check capability 


Automated Line Speeds 
GE Motor Manufactur 


N. Y General Ek 


iutomated factor \ 


SCHENECTADY 


tri , NCW 


opened here recently for the high 
IPri-Clad 55 


speed production of its 
iC 40-125 hp motors 
Kev to the 


flexible 


increased production 
thesc 
motors which permits the companv to 
build of the parts for 
ill motors, both standard and special 


evel I5 the design ot 


ind stor k SU 


Less than one-third of the motors in 


this hp rating are standards; the rest 


ire specials 

[he factory has been separated into 
two independent areas: component 
Machining for all 
400 and 446 


iutomatic ma 


parts and assembly 


three frame 


sizes, 360, 
is performed by three 
chines, replacing seven formerly used 


for the same operation 
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1959 Budget: Military, Science Get More 


President Eisenhower has presented 
Congress with the biggest peacetime 
budget in history, a record breaking 
$73.9 billion. In doing so. he told 
the legislators, “I feel confident that 
this budget « xpresses the wav in which 
the American people will want to re 
spond to the promises and dangers of 
the dawning age of space conquest 

But, the budget drew sharp criticism 
from many lawmakers. Some blasted 
it as being too conservative in its ap 
proach to the missiles race with Rus 


sia. Other took the opposit IEW 


termed it too big in face of toda: 
economic conditions. Such comment 
came from Arch Conservative Senator 


Harr vrd (D-Va.) who said | 
scal 


program foi thi 


coming vear I s. It is likely to 
lead to substai lefcit spending 
with all of its evil consequences 

\s presented, however, here is how 
the $73.9 billion would be pent: (se 
l'ables for detailed breakdown) 64 
goes for Deftense—Military Programs, 
R & D, Atomic Energy Programs, 
Stockpiling for Defense, and Militar 
Mutual Security Programs. The 
tary programs 39.7 billion 
pared with this vear’s estimated 
billion 

Atomic Energy Programs 
to spend $2.5 billion next vear, m 
pared with $2.3 billion this vear, and 
$1.9 billion spen )5 Stockpil 
ing and Defens 
will spend $422 
proposed budget 
million expect 
ind. $490. milli 
in 1957 

Spending for Mutual Se 


grams will amount to $3.0 billion in 
1959, compared with $3.1 billion this 
vear and $3.4 billion which were spent 


in 1957 


Shift in Emphasis 


As the Administration moves into 


its first space-a 


= 


e budget vear, it 1s 
shifting emphasis in weaponry 

e Manned aircraft production — in 
terms of shipments, new orders, and 
new appropriations—is falling sharply 
e Development and production of 
long-range ballistic missiles is acceler- 
ited. So is work on ballistic missile 
detection and defense systems, and 


med atomic 


è Development of out 


ts—reconnaissance itellites 


engines, and the like—is being 
faster At the sam 
irch efforts 

tepped up 
e Production « ea — More for Missiles 
ons—combat  vehicl nmunitiol Missi 
small arms, and | 

But 

Arm 

+-billion 


More for Technical Information 


On the nonmilitarv si bud | ior and Jupiter IRBMS 


get, more money 1s slated for p1 pmet he laris IRBM 


t technical infon n—both tor nd ‘Titan ICBMS, ane 
ind domesti ider l idval iodels th 
irculation In 
this has been 
ik link in the | 


IOn progi 


ndi ition í the 


ministration puts o1 


1 


I 
to ask for a supplemental ap 


IS gomg 


propriation within the next few weeks 
pro] 
to get the project started 


The National Advisory Commi 


for Aeronautics, charged speciti 


with providing scientific and engineer 
| logv—Dtr 
ind performance of aircraft, missil of MIT no 


ind powerplants, is due to get ie. won t ha 


ing data for improvements in desig 


million—a $10 million incre 


budget. Biggest in 


current 


o in the fields of aerod 


y 


PRODUCT ENGINEERING * January 27, 1958 THE ENGINEERING WEEK 





THE ENGINEERING WEEK 
MM EE t 


Table I—Spending for the Age of Space Table lI—Scientific Research and Development 


This Year Next Year This Year Next Year 
(FY 1958) (FY 1959) (FY 1958) (FY 1959) 
(Millions) 


(Billions of Dollars) 


Space Science and Space Weapons All Federal Programs $3,426 5 $3,721 
Spending Total 


Appropriation Total ) ) 
Ballistic-Missiles Production Military Programs e 


Spending l Aircraft and Equipment 272 
A i 1 1 
A Guided Missiles 432 
Research — Basic, Satellites, Rocket Engines 
Ships and Small Craft 80 


Spending 
Appropriation Combat and Support Vehicles 16 


7 2,211 
4 
0 
7 
) 8 
Air, Sea, Lond Wecpon Production : Artillery and Other Weapons 16.7 
4 
0 
0 
0 
7 


245 
513 
97 
16 
14 
85 


-ANNO NGO 


Spending Total — 9 Ammunition and Equipment 80 


Appropriation Tota 
Military Sciences 246 


Aircraft 
Operation of Facilities 390 


Spending 7 
Appropriation 7 Advanced Research Projects Agency 10 
Ships Other Equipment, Special Accounts, etc 265 
Spending 
Appropriation 
Tactical and Anti-Aircraft Missiles 
Spending 1.5 1.6 Total Spending 
A at l 
ppropriation 1.6 1.9 Production and Weapons 
Army Weapons (Millions of Dollars) 
Spending 156 98 
Appropriation None 184 Physica! Research 
Science Education Biology and Medicine 
Spending Total 17 
Appropriation Tota 60 
Scholarships and Other Aids 
Spending None To*al Spending 
Appropriation None 
Research Grants 
Spending 


—- O N 


Atomic Energy Commission R&D 


Reactor Development 


National Advisory Committee for Aeronautics 


Airways Modernization Board 


Appropriatior Total Spending 


fairly technical geology, engineers 


How Does Your Reading Rate? weraged 70 wpm slower than the 


other test groups. Significantly, this 


NEW YORK—How do engineer read neers and their wives and children ind other recent reading tests indicate 
| that most professionally trained execu 


kills match those of nontech sults showed that engineer read 


rained readers? To find out ing speed averaged 220 wpm compared tives read at a speed of about 200-300 
wpm-—less than a sixth-grader. 

Skillful reading,” savs William S 
Schaill, president of The Reading 


Laboratory, Inc., “must be learned.’ 


ks i : 
cading spec words ith +15 wpm for wives and children 


per min) of a group of electrical engi urprisingh in reading about the 


He explains that engineers and other 
professional groups can be taught to 
raise their reading ability to an average 
of 400-500 wpm with 60-80 com 
prehension, bv proper reading tech 
niques, and bv self-discipline 
Basic instruction. equipment, ac 
cording to th« specialists is the tachis 
toscope, or "flash meter," the "pacer," 
ind training films. The tachistoscope 
briefly flashes numbers, words and 
phrases before the trainee, training 
eve to accurately and quickly absorb 
words and word-groups from the page 
Ihe pacer progressively moves a cov 
ering plate down a page of printed 
material, forcing the reader to keep 
Executives build reading speeds . . . ahead of it. Where films are used, a 


] T 


with help of "pacer," adjustable to cover text line by line at speeds up to 3000 wpm. continued on p. Z 
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Old-fashioned filing systems waste time and money; may 


damage irreplaceable drawings 


CCI ORM Zoo. son 


File up to 3,000 drawings in a 25” x 
: k 25” space by group-rolling, if space 
can save their cost the first year! sè problem. Arrange in any size or 
shape stack to fit existing space 
SAVE TIME 
File one drawing or up to four related 
drawings in each tube for maximum 
control. Indexing and out-marking 
right on the file door makes it easy 
to file and find needed drawings 


SAVE MONEY 

Purchase cost is low and saving 

in time of valuable personnel and 

space-saving quickly pay for cost of 

files 

PROTECT VALUABLE DRAWINGS 
from dust, crushing and fire 

and from excess han 

dling damage 


* Arrange in any size or shape 
stack to fit available space 


* Add individual file 
tubes horizontally or vertically 
as needed 


* Individual indexing e File single rolled drawing 


on file door , or 3 or 4 individually rolled 
* Cone-shaped opening for drawings, or group-roll up to 


fingertip removal of drawings 30 per tube 


Send TODAY for descriptive folder and prices. PACK MANUFACTURING CO. 
P. O. Box 508, Logan, Utah 


Distributed nationally b 
" —" Please send me more information about the Pack Inter-Lock File system 


EUGENE DIETZGE Name Title 


ogo New York San 


Firm Name 
Address 
City 


EVERYTHING FOR DRAFTING 
SURVEYING & PRINTMAKING 


PRODUCT ENGINEERING * January 27, 1958 





THE ENGINEERING 


dy 
ind equipme nt 
now offers an 


book that the stu 


reac 


loped i 


Alli ( h ilm TS 


icll-tvp« 10 hp, d 
complet with job de 


Wa sucee 


Ekstrom, ( 


ssfully ap 
irlson 3-di 
machini 


OI the 


Infinite speed variation in the range 


elow base speed results from varia 
while adjust 


olt 1g 


n of armature voltage 
ment f 


motor fields \ permits 


peed variation in the range above base 


peed 


[he motors compact design and 


minimum weight are achieved through 
Class B insulation and water cooling 
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tive for even 


fewer re-readings, th« 


the outei 


WEEK 


I id 


ied through improved executive 
idded one xtra execu 
who took it 


reading 


ing skill has 
seven 
lhe facts of 
Eve motion: In 


] 
inning a pl nted 


the eve can e” only when it 
TUSC Ihe 


ops needed to cover 1 lin 


fewer the number of 
and the 
better reader 


roal in 


Speed: Speed is not the end 


iding training. The person who can 


id rapidh however, is able to slow 


vn when different materials, inter 


ts require a moderate pac 
Good 


! 1 
tal but I UU 


Comprehension: 


Compre 
mpre 
j 


necessarii rood nor ob 


unable. Comprehension usually in 


reases when speed builds up 


Concentration: A key tacto 
ling habits Paving lo t 
ntion to subject 


matter allows in 


reases in speed, comprehension 


Vocabulary: Reading training usu 
| | A restricted 


spe cu 


! 
| 


inciuct 
ibularv limits reading 
Speed Adjustment: Change-of-pacc 


Adjust 
at hand 


tec hni 


the mark of a good reader 


speed to level of material 
Id m l | ntrained 


frame serving 


tructure well as the 
1] ot thi water 
the magnetic voke ot th a« 


Internal heat from 
coils is ti 


icket Inner 
motor 
irmature and thi 


insmitted by conduc 


rough pole pieces and 1 


imied 

the 1 net 
' to coolant 

Lubrication for motor 


ings is provided by a low pressure oil 


mist system, seals keeping the oil from 


entering machine 


Speed of the from 


motor 1 ried 
to 1500 rpm with thyratron arma 
ind from 1500 to 6000 


ture control, 


rpm by magnetic amplifier field weak 
control. An 
idjustable-timed 
iccelerates the 


peed, and provides overload protec 


ening automatic stati 


icceleration control 


motor at any preset 


tion, field loss protection, IR compen 
sation, overvoltage protection and dy- 


} 1 
namic breaking 


OEEC Reports on 


Engineer Shortage 


OEEC (O 


| uropean l:conomic (¢ oop ration) has 


Paris— [he ganization for 


strongl members to assess 


theii 


urged its 


the technical areas in countries 


where shortages of scientists and en 


gineers have become an “obstacle to 


economic progress” or may beci 


nne so 
in ten vears 


Identification of critical areas 


can 


overhauling the 
technical-school 


them to the d 


guide educators in 


university and 
ture to 


truc 
idapt mands 
of modern 
[1] 
IK Te" 


nt and educational action 


Ccononlcs 
ommendations for. govern 


vh h 


d a counti i oun Ive 


[he Prob 
Man 


Canada 


urve 


DI ted 
presented 


m of * 


in a report, 

chnical 
in Western Europe 

ed States Lhe 

ill these 


ipped by acute 


Short iges 


ientific and ‘Te 


powe I 


nation vere handi 
shortages 
were reported in all pro 


ional categories—pure, applied, and 


less with 
Ol believe m li iction 


required if the Western nations arc 


in the vanguard of indu 


remain 


technical developm nt 


lexit of ad 
Industry has 


h uld 


nel «ar 
OM IT 


responsibiliti 

certain that trained pe 
reheved of tasks 
| ensure 
technical 


idvanced 


makt 


routine 


wider use of W 


men 
iciequat« remuneration of 
personnel ind encourage 


training 
lhe OEEC was 


oopel itive 


founded In 19 t5 t 


iction among Fu 


! 
ropean nations to promote their com 


mon economic welfare Its member 


hip includes 17 western European 


Ihe US and Canada, though 
not members, participate in its work, 


nations 


ecking to foster its progre 
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woa neoprene | Pump lining of HYPALON® 
14 years’ experience proves withstands 30% HCI for 


NEOPRENE blocks promote à 
clutch-plate efficiency 9 months without damage 


For over fourteen years, tax! and 
truck fleets have been road-testing a 
new type of replacement clutch plate 

one in which resilient blocks of 
neoprene have replaced conventional 
metal springs. Results indicate a 
vast improvement in over-all clutch 
performance, and maintenance costs 


have been reduced nearly 50‘ 


In operation, the neoprene blocks a $ | HYPALON 


smoothly transmit the torsional force E. : " RING BODY BLOCK 


of the clutch. They retain their elas 


ticity for longer than the life of the 
clutch facing. despite constant flex 
ing and exposure to heat and oil 


And cab drivers report there’s less 


lost motion in the drive line—no 


f HYPALON for 


clutch "chatter"; no trouble with 


springs breaking or coming loose New pump design ended oer —— -— — 


housing interior, eliminatin shaft seal 


acid leakage; required and packing lands. Inside the flexible 


liner of HvPALON a rotor, eccentrically 


clutch facings i i 1 mounted on the pump shaft, continuousl 
— no maintenance in service — re 


I rolls the liquid from inlet to discharge 
It's an outstanding example of 


Ihe result is more efficient clutch 


operation and reduced abuse of 


The combination of constant flexing and 


acid attack to which this p np ner ^ 


design improvement made possible 4 small rotary pump with à flexible liner of 


with neoprene, Du Pont’s synthetic HyYPALON synthetic rubber solved a leakage 
problem for Hoffman-LaRoche, Inc., at its 


Nutley, N. J., pharmaceutical plant. The 
pump, used daily to transfer 30% HCI 


from drums to a measuring tank, is self 
for full information priming, leakproof and self-lubric 


exposed had no effect upon HYPALON. Thi 
Du Pont synthetic rubber is made to per 


form where conditions are severe. For ex 


rubber. Why not see how you can 
use Du Pont’s neoprene to help solve 
vour problems? Just clip the coupon ample, HYPALON is completely 
ozone, and shows unusual 
high (250 -350 F.) temper 


wi Sti tte é successior I 
is installed after i icce on also highly resistant to str 


pumps either failed at the packing 


agents and weather. For 
or couldn't be primed properly. When an 


many properties 


'qQuipment change eliminated. nee tt 
equipme ange eliminated. need for the of HYPALON. just 


flexible liner pump, it had operated 9 


months with no maintenance whatsoever 
Because of this good service, Hoffman 
LaRoche engineers plan installation of 


these pumps at other locations 


Key to the pump’s success is its novel 
design. The tubular liner is 
clamped to the exterior of 
plastic pump housing by end plates 


fluid pumped is trapped between the 


9n vaso to erts yt oe ] HYPALON is 

i i E. 1. du Pont de | 5 
I last 
—z 


asroutas macne— 


tchoperat 


| am particularly interested in 
y 


Send me a free copy of The DuPont Elastomers 
a review of properties of neoprene and HYPALON 


Add my name to the free mailing list of the N 
Ime 
Elastomers Notebook (contains articles based : 

"i6 u $ pat Off 


on uses of Du Pont elastomers in industry Firm 


Better Things for Better Living E. |. du Pont de Nemours & Co. (Inc 


; Addre 
one through Chemistry Elastomer Chemicals Dept. PE-1 2 


Wilmington 98, Delaware City 
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MR 
HOW PARKER 


3 DIMENSIONAL CAMS 


MENTE 


Parker 3-D Cams 
are now being used 
to control: 


e JET FUEL METERING 
e EFFECT OF EARTH'S 
MAGNETIC FORCE 
CHANGING RELATIVE 

HUMIDITY 

MACH METER 

(to 10 MACHS) 
BOMBING 
COMPENSATOR 
METEOROLOGICAL 
INSTRUMENTATION 


Parker 3-D Cams 
will soon control: 


e AUTOMATED MACHINE 
TOOLS 
> MATERIALS HANDLING 
EQUIPMENT 
e NAVIGATIONAL : age M 
COMPUTERS ; | 
e MISSILES & MISSILE 
TRACKING 
e COMMERCIAL 
MACHINES 
e SECRET 
INSTRUMENTATION | 


Wherever a mechanical 
method of precision 
control has- advantages 
and for repetitive de- 
pendability under severe 
environmental extremes 
—explore the versafility 
of Parker 3-D Cam, pre- 


cision control! 


—— 


Send today for fact 

filled folder. Discover 

how Parker can solve 

your control problems 2 Ua da ss Material: Aluminum 
with 3-D Cams! “4 followers on same cam. 14,000 specified Stations. 


— 


IHE 


EE MI dd 


HARTFORD CORPORATION 
CAM DIVISION 


FRANKLIN AVENUE e HARTFORD, CONNECTICUT 
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Tubeless Aircraft Tire 
Eyed by Automakers 


New York V tubel 
DECINE idapted to urcrat 
danger of collapse under tremendous 
landing impact, may have application 
to the automobile industn lire wa 

Nelson | W aterbu 

» pending 

tire operat m an en 
i principle that makes it usc 
ful for aircraft, either civilian or mil 
tarv. The tire has a vertical inner wall 
that scals to the rim of the wheel lx 
tween the two outer walls and is also 
sealed to the inside surface of the 
tire. The effect is that of two 
rate t nounted 


nflate 


urplanes. The wall lends extra 
tire and greatly increases 


to flattening un ud 


chamber, the 

whether automobile or plane 

endangered, because the other 

chamber has sufficient strength and 
balance to bear the 

And the 

iddenlv so. ther 


hich and 


Another Soviet First? 


BONN V Russian. profc 

German-language mag 

laims that the first scientifi pros 
flights ising liquid fucl 
be W — )n2 

Ziolko 
said also that the fii 
| calculation of a multiphase 


in 1929 by Ziolkowski 


Japan to Revive Institute 


l'okvo— Tokyo University mav revive 
its wartime Aircraft Research Institut 
through reorganization of its pi 
R« ( irch Ins titute of science 

l'echnolog he projected institute 
vould mobilize former members and 
facilities of occupation-banned re 


search setup for study of aeronautics 
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Molding compounds made with Thiokol liquid polymers give 
accurate reproduction, are inexpensive and easy to use 


N" plastic molding compounds made of epoxy resin 
and THIOKOL liquid polymers are being used through- 


out industry to improve quality and cut costs. 


One of the most interesting applications is in the pro- 
duction of low cost plastic dies which not only provide 
remarkably faithful reproduction, but also make possible 
substantial savings in tooling costs. The parts pressed from 
such dies are accurate in every detail, and require no addi- 
tional grinding, buffing or finishing. Easily cast and cured 
at room temperature with no harmful shrinkage, these 
resilient dies possess great impact resistance, and are virtually 
unaffected by solvents, oils, acids and alkalis. 


Where intricate, extremely accurate, and flexible molds 


Thiokol: 


CHEMICAL CORPORATION 


Registered Trademark of the Thiokol Chemical Corporation for its liquid 
polymers, rocket propellants, plasticizers and other chemical products. 
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are required, THIOKOL liquid polymers are used as the base, 
with fillers added to provide the tensile and modulus strength 
desired. Compounds of this nature are used in the prepar 
tion of dental plates, reproductions of topographic maps 
and other detailed reproductions. The dimensional stability 
and room temperature curing properties, and easy handling 
of these polymers make them ideal for a wide 


applications 


FOR MORE INFORMATION, mail coupon to Dept. 41, Thiokol 
Chemical Corporation, 780 N. Clinton Avenue, Trenton 7, 
New Jersey. In Canada: Naugatuck Chemicals Division 
Dominion Rubber Company, Elmira, Ontario. 


Gentlemen: P further details ab 


line mno 
C iy 





WALDRON 


flexible couplings... 


USED IN HUNDREDS 
OF DIFFERENT APPLICATIONS 
BUT ALWAYS FOR THE 


me <3 reasons 
a 


STRENGTH 
Hubs and cover sleeves for sizes 114 A 


through 7A are machined from tough steel forgings. 
Hubs are keyed to the shafts. The two one-piece cover 
sleeves function as a single, rigid unit serving as a 
floating connecting link between the hubs. High 
strength of forgings makes possible a very compact 
coupling with low rotating inertia. 


RELIABILITY á 
— There are no flexible parts to bend o 


break and the coupling is dust, moisture, and oil tight 
Patented Walflex seal is at the lowest possible diamete: 
where centrifugal force is least, Clearance between 
teeth in hubs and sleeve is engineered so that an oil 
wedge always separates them, taking the wea) 


3 - SERVICE 
Plenty of rough bore couplings, al- 


ready assembled—on the shelf for immediate delivery. 
Finish bored standard couplings shipped to meet cus- 
tomers’ schedules. We are geared up to give you 
realistic delivery on any type of couplings. 


sk for Catalog 57 


A 
JOHN WALDRON CORP. 


NEW BRUNSWICK, NEW JERSEY 


Representatives In Principal Cities 
Export Agents—Frazar & Co., New York, N. Y. 


USSR Scientists Foresee 
Bigger, Breakthroughs 


Bonn—The Russian space researcher, 
Dobronrawow, believes that new, big 
ger and more perfect satellites will be 
launched by the USSR in 1958, in 
cluding satellites that will return to 
earth (his and other prediction 
made by Soviet scientists were pub 
lished in the East German paper, 
Neus Deutschland 
Ihe head of the Russian antarctic 
expedition, Prof. Somow, predicts that 
the so-called inaccessible place in th« 
intarctic region. will be reached this 
[his would make possible pr 
cise information on the dvnamic ant 
irctic cold-air flow that influences the 
climate on the southern and northern 
hemispheres. ‘The physicist Ginsberg 
xpects important progress in the con 
trol of thermonuclear proceedings 


Navy Book Tells How 


to Track Missiles 


W ASHINGTON—The Navy has just re 
sed a booklet telling amateur radio 
how to track the Vanguard earth 
Ihe booklet describes tw 
that can be set up at 
me merely records the pass 
satellite; the other, morc 
enables the operator to 
of value to the Na 
[he booklet titled simply, 
330, Project Vanguard Report 
Minitrack Report No. 2 
irk Il Minitrack System p 
t the Office of Technical Ser 
U. S. Department of Comme 
25. D. C. Cost is 9] 


French Seek US A-sub 


nee V1 | discuss a US otter 
of plans for an atomk submarine soon 
in direct negotiations with the US, a 


Panis—1 


overnment spokesman said 

The US offer was recently made 
bv Secretarv of State Dulles in behalf 
of Pres. Eisenhower to all North At- 
lantic Treaty Alliance members 

I'he American offer is under study 
here, the French spokesman stated. It 
was indicated that approval is assured 
because of French desire to revitalize 


naval facilities 
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BETTER MACHINING STARTS WITH ALCOA SCREW MACHINE STOCK 


Alcoa proved it in Cleveland . . . now will prove it in other cities 


See this machine 


turn out these parts in brass 


and aluminum— simultaneously ! 


| 


See screw machine parts produced in aluminum 


at less cost than steel or brass 


When Alcoa and National Acme Company sponsored a 
machining demonstration in Cleveland last September, 
700 design and production engineers and purchasing 
people saw aluminum and brass parts produced simul- 
taneously On a six-spindle automatic screw machine—saw 
documented evidence that screw machine parts can be 
produced cheaper in aluminum than in brass or steel. 
Many expressed frank amazement at the cost compari- 
sons shown. 

Here is eye-opening machining news for all industry. 
Now you can see this demonstration, which Alcoa will 
sponsor in Chicago,* Boston, New York, Detroit, Los 
Angeles and other important centers 

If your function is design or production of products 
that use screw machine parts, you will find the Alcoa 
machining demonstration an enlightening experience. 
You will see how aluminum offers the ultimate in design 
freedom because it’s so workable, so easy to machine 
because it gives better finishes including anodized color. 
You will see the new color movie about Alcoa Screw 
Machine Stock, "The Four Amazing Alloys." 

Send in the coupon for your invitation—and for a 
Design Calculator (slip-stick) for use with Alcoa* Alumi- 
num Screw Machine Stock. 
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“ALCOA THEATRE” 
Exciting Advent 
Alternate M fay Eve 


ALCOA 9 


At AA TINI ^ 


*February 4, 5—Al!coa's Chicago Works, Mannheim Road 
and Madison St., Hillside, Illinois 





LA RADIOTECHNIQUE 


51, rue Carnot, & SURESNES, 
recherche : 


INGENIEURS 


Electroniciens et Radios 


AGENTS TECHNIQUES 


Radios 
Libérés obligations militaires 
Ecrire ou se présenter, sauf samedi. 


YO U | DISEGNATORE DI ATTREZZATU 


WANT) TO 


per iovorazioni n serie medio meccanica 
CERCA GRANDE INDUSTRIA MOTOCICLISTICA 
| Indicare età, posti occupati, referenze CORRIERE 187-F . 


ABROAD! 


Exotic places are magnetic and the jobs they offer may sound romantic, 
but remember, the standard of living is very different 


and possibly much less comfortable—no matter how high the salary 


BENEDICT A. LEERBURGER, JR. 


Y 


t ni 
( IE 


DON'TS — 


1 
E yportionately lower 


pri 
How about the language? lo ne tha rvone kn nglish is risk Som 
mpan ibroad rely on English we do, but to accept a position in 
speaking country without good wol v knowledge of the native tongu 
- ocial suicide 
r nose a ve engineerin 
À z WI for t tation? Most ics will picl ving tab for : 
10 pays for transportation? ost companies will pick up the moving tab for you 


ind family In Germany and Sweden, companies will pay transportation costs onl 


janization: you'll find abroad 
t over your new working as 
s with unnecessary display in VETY Speci il cases 
r standard of living On the next page is a rundown ol thc « nplovment situation for engineers, country 


by country in alphabetical order 
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DEMAC 


2B 39539 Wir suchen 
| 


Sté AMERICAINE rech 


— INGENIEUR | ES -Ingenieur 


ME TAL LU RGE: 


t publizistischen Erfahrungen 
d oes werden Krafte, die be 
n von technischen Fadazeitschr 


— 
ENGINEEI 
[ 44 Ba. 1i R 
for a position as a 


SSISTANT AUTOMOTIVE 





UBRICANTS ENGINEER 


holders of « degree or diploma in Automotive 
eronautica > neering r students in t! 
Age range. 24 to 27 
mencing salar» and em yment conditions. 
NO day week Pension scheme 


AUSTRALIA LIMITED 


1 QUEEN STREET, MELBOURNF, 


AUSTRALIA 


ARGENTINA 


BRAZII 


mtacts f mpl vinent are ti 
n Brazil (GM, | Wills, GE, FIT &l 
ind others listed the US Department 


m with bran h n Bi 
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QUARANTENNE 


esperto ammodernamenti 
nizzazione referenze 
OFFRESI 


á IHE BRITISH IRON & STEEI 
RESEARCH ASSOCIATION 


it 
tä! GRADUATE PHYSICISTS AND ENGINEERS 


(n 
t € 


he 


and experience and q 


Officer, BIS RA 





YOU 
WANT) TO 
ORK 


ABROAD! 


Bank of Boston Further information can be obtained from: Ministerio de ‘Trabalho, 
Janeiro. Write vour letter in Portugues 


Cousi lho Regional Rio de 


slightly lower status enjoved by th« ginei 


m Britain indicates 


ENGLAND O" report fro: 
í is compared with the US. The rv scale is also lower A graduate engineer 


VCAIS  CXDCTICIMK 


ibiliti 


CAU 

rt at between $1500 and $2100: with five 

$4400. Leadership, administration or executive respon 
| 


the empl 


ent 


FRANCE 


with an Amer 


i 1! 
French companies pav much less. ‘The not unlike 


ind heat and hot 


high ($150-225 per mon 


Rent in Paris is 
tbs rent is about 50% less but then transportation must be 


what che iper than in America ibout the 


ind clothing l I 


ther than Paris is about 2 cheaper 
I iy f DTi 


1 French afhliate is vour bé | 


in firm which has 
the l1! n h ( hamber 


be helpful with information 


dc Friedland, Paris Semi 


GERMANY =‘ 


inical and elect | 
American engineer going to work in Germanv will 
li} 


Unfortunately, any 
Cost of living is a good third cheaper than 


educe his living standards 
range between $2300 and $3500 annuall Lhe 


lectroni indus pa » higher 

Y government agency puts out a weekly brochure consisting of "help wante 
columns for which ads are accepted free of charge. Address 

o Herr Nold, 1-7 Eschersheimer Landstra 

i\e VDI Nachrichten, 


bs wanter 


Zentralstelle fuer Arbeitsvermittlung, ¢ 
Frankfort (Main Another H s the German magazii 
VDI lag GmbH, 77-79 Prinz Strasse, Duesseldorf 


with American firms operating in India, government 


onsultants, and the large 
for mechanical, electrical and 


With an Indian firm or 


ms recommended 


Opportunities exi 
ind chemi 


ivencies needing Indian engineering 
construction engineers. 


Greatest demand is 


the US head office has the final say 
ire offered contracts on teli 


t, the selected men 
been getting 


vernmental project, 
a US consultant. In general, the European engineers 


by have 
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Design for positive, safe,economical lubrication ! 


ALEMITE . 
Accumatic 


Centralized Automatic Li 


Alemite Type I Accumatic Valves are designed to provide 
an accurate quantity of lubricant to all machine bearings 
connected together by the lubrication system. They assure 
completely accurate lubrication while machine is in oper- 
ition. Machines with multiple bearings or dangerously 


] 


located bearings are lubricated from one central point in 


a matter of seconds ... vital high-precision machines re- 
ceive proper lubrication at all times. For fluid oils and 
lighter greases of N.L.G.L. No. 1 rating. Valves can be 


easily serviced without removing them from the system. 
Factory -Tested —Field-Proved! 

Tests show no appreciable variation in the amount of 

lubricant discharged after 73,312 cycles equal to 122 

jears of twice-a-day s« rice! 

Alemite Accumatic Type | Offers All These Advantages: 


€ Prevents application of wrong € Eliminates product spoilage due 
lubricant to over-lubrication 

€ Seals completely against dirt, grit € Eliminates point-by-point lubrica- 
water tion methods — services all bearings 
€ No parts are neglected — lubri in one operation 

cates inaccessible and dangerous € Delivers exact amount of lubri 
bearings cant to bearing 


Can be designed 
into any 
machine, in 


) 


Connect Accumatic fit 3. Connect slidin otar 
ngs with copper tubing or oscill g parts into 
tubing system 


ALEMITE, Dept. AA-18 
1850 Diversey Parkway, 


. LEM ITE Symbol of Chicago 14, Illinois 
Please send me my free copy of 
DIVISION the Alemite Accumatic Catalog. 
STEWART- WARNER 


CORPORATION 


1850 Diversey Parkway, Chicago 14, Illinois 
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i í x nd more adaptable" to the local 

YOU 1 engi I I X DC« X 5U o5 higher than for an 
(th es. im addition,’ these arc 1 ; which could 

WANT TO nish ome, entertainment allowance IT OI r allowance 


family 


ABROAD! kin aune 
naed to three 


find a job is either t 

il Littl 
Mi 1011) 
San Franci 


comfi 


ibout 


SWEDEN 


For further information read: 


Employment Abroad, Foreign Commerce Handbook, 


Foreian Commerce Dept Chamber of Commerce of the US, 1615 H St.. NW 
Washinaton 6, D. C Foreign Commerce Dept 
Washington 6. D. C. Comprehensive reference be 
showing organizational services functions etc 
Jobs That Take You Places 


of public and private agencies and international 
J. Leeming; McKay C 


economic affairs, up-to-date information on all 
New York; 1953 


phases of international trade and investment, ex 


tensive bibliographies. $1.50 postpaid 
Looking for Employment in Foreign Countries 


J. S. Angel 
World Trade Academy Press 
New York; 1954 


The Art of Overseasmanship 


Syracuse University Press 


Syracuse, N. Y. $3.00 
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The manufacture of fasteners requires 
steel of the most exacting analysis. 
Spring quality steels of just the right 


degree of hardness to permit volume 


manufacture of hundreds of complicated 


and complex shapes. 


Leading fastener manufacturers look to 
Sharon as a first source of supply be 
cause they have learned they can rely 
HAR N on Sharon to deliver finest quality to 
precise specifications — coil after coil. 


SHARON STEEL CORPORATION 


SHARON, PENNSYLVANIA 





These outstanding 


NEW precision switches enable 


design engineers to save space, time, 


maintenance and installation costs 


High quality with reliability has made 
MICRO SWITCH the leading manufacturer 
of precision switches with the largest line 
of switches from which to select. MICRO 
SWITCH plants and development labora- 
tories are equipped with scientific tools 
for painstaking precision, quality control 
and testing techniques. Field Engineering 
offices blanket the country. There is al- 
ways a MICRO SWITCH man near you— ready 
to cooperate on switching problems. 


No re-wiring, no re-mount- 
ing. Just loosen two captive 
screws, pull out the switch 
enclosure, plug in the re- 
placement, and tighten the How you can cut 


AR "down time" with this 


"Plug-in Limit" switch 


Here's a real timesaver for users of precision 
limit switches— a revolutionary new precision 
limit switch that can be replaced IN SECONDS. 
The MicROo swiTCH "Plug-in Limit" answers a 
prime requirement for designers of devices for 
use on high speed automatic production lines. 
It offers all the features of rugged construc- 
tion and precise, long-life operation of the in- 
dustry-proved MICRO SWITCH "Ls" Series. Yet 
the switch enclosure, including all mechanical 

(Send for Bulletin No. 20) and electrical parts, is plugged into the terminal 
block as easily as a radio tube. Dowel pins 
assure precise positioning. 
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Switches have uses unlimited H) 


How to get more 
pushbutton switches on a panel 


MICRO SWITCH Series 100 PB Lighted Pushbutton 
Switches provide an unusually neat, good looking panel. 
Their compact mounting allows more switches per panel. 


Important features include: 


Matching lamp assemblies 
available— 


Three types of illuminated 
signal— 

(1) one-color buttons, (2) two colors 
(lighted singly or in combination) and 
(3) choice of either of two colors— 
neither of which is visible when button 
is unlighted. 


Matching indicating lamp assemblies 
are available with the same button and 
lamp combinations and the same means 
of mounting as the complete 100 PB 
switch assembly. 

( Send for Data Sheet 143 ) 


Typical switch mod- 
ule on a 3-circuit de- 
sign. 


Large, easily engraved buttons— 
Buttons are large enough to allow two 
lines of clearly legible engraving. 


Wide choice of circuitry— 
Because separate terminals are pro- 
vided for each lamp and for each ele- 
ment of the contact structure, these 
switches permit intermixing of voltages, 
a-c or d-c current and even combina- 
tions of opposing polarities. 


Exploded view show- 
ing switch assembly, 
button and mounting 
means. 


A typical compact assembly of switches in panel slots, 
Indicates choice of button color and number of circuits. 


A roller-lever switch with the stability 
of pin-plunger switch 


A new design in roller-lever 
actuators is this MICRO 
SWITCH Type W. 
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This small, compact roller-lever 
basic switch is ideal for use of such 
control mechanisms as radar units, 
precision machine tools or other 
devices where precise actuation 
with little variance in operating 
points is required. 

This Type W switch incorporates 
a new design in roller lever actua- 
tors which gives it an operating 
stability similar to a pin-plunger 
switch—low pre-travel, narrow 
differential travel and close re- 


peatability but also permits ex- 
ceptionally high overtravel 


The roller is located on top of a 
double As the 
pressed, both levers move 


roller is de- 
down- 
ward until the switch is actuated. 


lev er 


The upper level then proceeds on 
downward, providing the high 
overtravel. The limited overtravel 
given to the snap spring and a low 
break long, 


trouble-free mechanical life. 


gives this switch a 


( Send for Data Sheet 127 ) 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


In Canada, Leaside, 7 to 17 ° 


FREEPORT, ILLINOIS H 


"Bat in Pucision Switching 


1958 


41 





M MA 


t 


M..... one-piece casting with grey hammertone finish and 


large control knobs typify heavy-duty construction of the RZI industrial sewing 
machine. Multipurpose unit performs, in the sample room, all the individual 
sewing operations carried out in production on specialized machines. The 
simplified controls, designed for continuous high-speed operation, speed 
setup for desired stitch, spacing, thread tension. Manufactured by Necchi-Elna. 
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in appearance design... 


Diversity of style, performance and operation have been 
cited as reasons for the steady increase in 
imported car sales in the US. The three models shown 
are produced by Lotus Engineering Co., London. 

Diversity comes from standard components, engine, 
brakes, gear boxes, assembled to chassis and bodies 
designed for a specific purpose. 


j -— 
SPORTS MODEL for mild automotive competition is also 
b efficient second car for the spartan commuter 


CLOSED TOURING COUPE with unitized 
chassis-body of glass-reinforced polyester 
resin provides the comfort of a closed car plus 


high performance 


ULTRALIGHT RACING MODEL does over 
130 mph, is available with a variety of 
body styles, engines, braking systems 


and suspension components 





SIGNIFICANT PARTS 


FEEDBACK POTE NTIOMETER} 


TYPICAL TRANSCONDUCTANCE 
4 x |0$ MICROMHOS 


COMMAND 
SIGNAL 


VACUUM TUBE 
PLATE SUPPLY] DC TO DC 


CONVERTER 


28 VOLT DC 
CENTER TAPPED SUPPLY 


44 SIGNIFICANT PARTS 


2 to 25 ft-lb of torque in miniature 
package 

is presently provided by th 

ipable eventually of providing pow 


ment class up to several hundred foot-p 


Originally designed for aircraft 
for machine tools, pro ing equi] 
veight, portable product All three model re transistor 


equipped CX ept for input stage whet \ uul tube permit 


stitution for high-impedence svsten st is lgx2}x 
? | 


34 in. long, weighing 12 oz; larg 


P tm haft r HOt 

resent max sha rotation 

ble. Power takeoff is through spur-gear a 

virewound potentiometer. Preset ne pri rom $4 
delivery 3 to 12 wk, depending on model. Advanced Research 


Associates, Inc., 41-28-B Howard Ave., Kensington, Md. 
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Digital voltmeter can measure o 


or use it l i ] l | 


rlogd 
be mei 


100 


Servonics, 


Henry St., Alexandria, Va 


Transducer measures angular rota 


1 f its f 


tion . 
VAT l i if $ nf 


nagnet ( 


Re 


it npensated t Mox 


Ultradvne, Inc., P. O. Box 3308, Albuquerque 


ector 


ty | 
A l 
t 


p with built-in refl 


Electric lam 
51 in ugn Shar] if l 


1 mination ] I d ) hot 


operation lat i tor 15 tod 
I l I 


hr. List i stock. Sylvania Electric 
Products, Inc., 1740 Broadway, New York 19 


PRODUCT ENGINEERING * January 27, 1958 


EQUIPMENT 


Composite film a 


wvcon Ind 


I 


IaZzara HNM 


f 


dhesives . 


nd 
Hn 


Adhesives, Coatings & Sealers Div., Mini 


nesota Mining & Mfg 
Ave., Detroit 2 


Un 


iversal 


at 


Inc., 


Metron Instrument Co 


Denver 3 


Co., 423 Piquett 


coupling . . . 


432 Lincoln St 


Miniature power couplings . . . 


FO] 


Flexible Coupling Co 


\\ I homa 
W Wren Penna 





SIGNIFICANT PARTS 
MATERIALS 


THE (SHAPE OF THINGS IW 7777 m 


— 


MOLDED DIAPHRAGM 
GIVES TOP PERFORMANCE IN WATER 


^1 ITATIO?R 
APPLIC ATIC 


Electric thermostat . . 
" isi ater 
: art of a precision W siete tae ures to 700 F. UL 
The diaphragm shown — = — appliances where pn | temperatum F. UI 
use in va 


ipproved for a rating of 20 amp, 250 v ac 
: r utomat- pp 50 
flow control device fo sary. It o inlet Designed to control three separate heat 
flow € dless of '" 

atic water regar nd an- ing phases, one of which is continuously 

device is m wl mn ) 
al an On when dial is moved from Off position 
i [wo other phases are controlled thermo 
and automatically cycle with 
s in temperature. Control is avail 
nine temperature ranges and a 
of suitable dial markings. Con 
tacts and bridges are silver; levers and sup 
ports are hardened steel. Robertshaw 
Thermostat Div., Robertshaw-Fulton Con- 

trols Co., Youngwood, Penna. 


Double-seal drain valves . . . 


liminate draining a container or feed linc 
orrect a valve leak. Valves have a 
ondary seal that permits the primary 
valve poppet to be replaced without loss 
of fluids. The second seal can also stop 


| leak. when immediate primary seal re 


ACUSHNET PROCESS COMPANY plecement is imponible o inconvenient 


O il Ily esig Oo SC 1 
NEW BEDFORD MASSACHUSETTS riginally designed for use in aircraft fuel 


M" v" M ww n i tanks and lines. Clary Dynamics Div., 
receston- Me ed RUBBER, SILICONES APCOTITE’’ BONDING Clary Corp., 408 Junipero St., San Gabriel, 
Address all communications to 768 Belleville Ave., New Bedford, Mass Calif. 
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Surface Heating Guide 


How to choose electric heaters of 
the right type and size for your design 


Here is condensed information to help 
you get the most economical electric 
heater for your surface heating design 
problem. 

Two factors generally determine which 
type heater should be used for any par- 
ticular  surface-heating application 
They are: the physical characteristics 
of your product, and the surface tem- 
perature required. 


A 
mites 


General Electric tubular heaters (a) 
can be formed to unusual shapes and 
may be *''cast in metal'' as part of your 
product during manufacture. They may 
also be located in grooves, inserted into 
drilled 


wrapped tightly around the surface or 


holes, immersed in liquids, 
spaced away 

G-E cartridge heaters (b) ar« 
for ‘‘spot’’ heating of small areas. Short 


ideal 


and compact, they can be easily in 
serted drilled 
machine or surface 

For flat metallic surfaces, such as 
hot plates, platens and strip 
heaters (c) may be clamped on or spaced 
away. General Electric insertion heaters 


into holes within the 


dies, 


TABLE 1—HEAT ABSORPTION IN KILOWATTS 


OF MATERIAL IN PROCESS 


Volume 

of Temperature Rise in F 
Material 

in 
Process 100 150 200 250 
(cu. in.) 


1 e .012 .018 .024 .030 
5 e .060 .090 .140 .150 
25 . .180 .270 .360 .450 
100 .360  .720 1.08 1.44 1.80 
500 1.80 3.60 5.40 7.20 9.00 
1000 3.60 7.20 10.8 14.4 18.0 


This table is based on a ten minute working 
cycle. If working cycle is other than 10 min- 
utes use following formula to correct values: 
10 divided by the number of minutes in the 


(d) are ideal for heating hollow bolts 
for high-pressure steam-shell joints to 
prevent steam leakage. 

For warming tables, and preheating 
plates, G-E vane heaters (e) may be 
clamped on or spaced away 

To figure the amount of heat required 
for your application 
|. Find the volume in cubic inches of 
the material in process 
2. Figure 
degrees F (subtract initial temperature 


needed temperature rise in 


of material from desired final temper- 
ature) 

3. Find heat 
(Table 1 applies to all materials except 
those listed in Table 2). Values from 
Table 2 should be added or subtracted 
from values in Table 1 to correct it 


absorbed by material 


| TABLE 3*—PLATEN HEAT LOSSES IN KILOWATTS 


Surface area 
of metal platens 
in sq. inches 
100 
250 .060 
500 .120 
1000 .240 
2000 .480 
3000 .720 


Final temperature in degrees F 


of metal platens 


200 300 


.160 
.200 .400 
.400 .800 
.800 1.60 


1.60 
2.40 


*This table based on platens being completely uninsulated. 


GENERAL G ELECTRIC 
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TABLE 2 
CORRECTION FACTOR 


Subtract or Add % 
as indicated to figure 
in Table 3 


Material in 
Process 
300 
Aluminum 30% 
Dry 
Wood or Paper 
Wet 
Wood or Paper 
Glass 
Rubber 


50% 


+20% 

40% 

30% 
cycle times the kilowatts given above equals 
the kilowatts at the new cycle. Table ! will 


apply for all materials except for those listed 
in Table 2. Apply correction factor if needed. 


4. Determine the total surface area 
of the platen 

5. Using this area and the 
final temperature, check Table 3 to get 
heat losses of platen 

6. Add kilowatts computed in Step 3 
to those computed in Step 5. You now 
know how much heat is required 


desired 


For complete information 
and ratings of General Electric heaters, 


sizes 


send coupon below 

DELIVERY TODAY: Popular 
General Electric heaters are 1V lable 
today from General Electric stocks near 
your plant. 

SPECIAL SAMPLES: Your General Elec 


tric sales engineer can advise you on spe 


sizes of 


cial heating problems. If special heaters 
are required, he will provide samples 
PROMPT SHIPMENT: General Electric’s 
new Industrial Heating plant at Shelby 
ville, Indiana, is now geared to give 
excellent shipping dates on heaters for 
your production needs. Just call your 
nearest General Electric 
Sales Office and tell us your require 
ments. General Electric Company, 
Schenectady 5, New York 


Apparatus 


Section A723-12, General Electric Co. 
Schenectady 5, New York 


Please send GEA-6146, Surface Heating 
Handy Selector Guide and GEC-1005, 
Catalog of G-E Heaters and Devices. 


NAME 


COMPANY 
ADDRESS 


CITY 





SIGNIFICANT PARTS 
MATERIALS 
EQUIPMENT . . 


High-pressure valves . 
* * 1 * * A «aps om 
red. A nut and internal sleeve 
: I : lock tl ut tubing. Seating is assured by 
"Usually Outstanding Service and Life" | » wi ee t is forced forward 


| per t is tightened 
—that's SUPERIOR BRUSHES lot of the sleeve contracts, forcing the 
on BELL HELICOPTERS — ee ee 
nto the í I H Kf the tube, making 
veen fitting and tube. 
g I ilters may b: rted in inlet line, and 
A clear and welcome statement from the Bell Helicopter | blowout disks are available for pressures 
Corporation of Fort Worth, Texas, needs no embroidery: | t 0 psi. American Instru 
n ment Co., 8030 Georgia Ave., Silver 


“The silver graphite brushes supplied us by Superior Spring, Md 


Carbon Products, Inc. are used in conjunction with our 
XH-40 in flight tracking actuator. It is expected that in 
this application they will give their usually outstanding Metal adhesive . 
service and life.” nds rubber and fabric to metal o 
l to metal. It provides a 
istant bond that is im 
icids and. alkali 
requiring no heat, 
iccelerator.. Can. be. applied 
rush or iting machine. Rubba, Inc., 
Graphite Grades. They 1015 E. 173rd St.. New York 60. 
excel for many critical 


Investigate Superior Silver 


electrical requirements 


We have had the opportunity of recommending similarly 
successful Superior grades for exacting, especially new, 
applications. May we look into your problem? 


SUPERIOR CARBON PRODUCTS, INC. 
9115 GEORGE AVENUE * CLEVELAND 5, OHIO 


Dual-lever pneumatic valve . 


rat | inlet pressure of 33 psi and 


differential pressures. from. O to 
| depending on for exerted 
through each of two operating handles 
Weighs 2.4 lb. Walter Kidde & Co., Inc., 
675 Main St., Belleville 9, N. J. 
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JANUARY 
1958 


DOW'S CLINICAL APPROACH TO 


HEALTHY PLASTICS APPLICATION 


EFFECTIVE CONTROL OF VARIABLES 
DEVISED FOR INJECTION MOLDING OPERATIONS 


AUTOMATIC ADJUSTMENT IMPROVES QUALITY AND UNIFORMITY OF MOLDED PARTS 


Frequent mention has been made in the 
past few vears of using a pressure sign 1 
to control the operation of an injection 
molding machine directly from the plasti 
cized zone. This would help to regulate 
the pressure and temperature sequence 
yrecisely and uniformly in the injection 
mold. Needless to say, a superior quality 


of molded parts would result 


Dow Plastics Fabrication engineers have 
examined several of the possibilities and 
have tested the following control on which 


Ww 
L. S. Patent 2.786.234 was obtained. 


The system used tor controlling the In- 
jection pressure í onsists ot: (1) an instru 
ment placed in the mold to measure the 
plastic 


) 


pressure; (2) à recorder with 
pneumatic control; (3) an air operated 
relief valve connected to the hydraulic 
line of the molding machine. Figure l 
gives you a graphic view of the installa 
tion of such a system 
With this automatic 
controls becomes easier and time and 
material required to get the mold into 
production are saved. Flashing 


controller, setting 


and short 
shots do not occur following in inter 
ruption in the normal molding cycle. 
Changes in material or viscosity are taken 


ELECTRONIC PNEUMATIC 
MEASURING RECORDER 
CIRCUIT 


PRESSURE 
GAUGE 


in stride without readjusting the controls 
Finally, uniformity of piece weight is 
excellent 

This particular system works effectively 
on heavier types of moldings. But, to mold 
thin-walled parts where faster cycles are 
necessary olding 
on the placement of the 


Whether vou con 


sider placing it directly in the mold cavity 


superior 
depends largely 


injection n 
pressure tr insducer 


in auxiliarv cavity, the runner systen 
in the nozzle, each location must 
thoroughly evaluated for its respec 
idvantages and drawbacks 

lhe machine used in testing the effect 
ness of the system was equipped vith a 
weigh feeder whose accuracy vas t 

grams of the granular feed. When moldin 


this part on a conventional cycle. the 


O 


variations in the weight of the part were 
= 4 grams. But. by using the pressure 
control system, these variations were re 
duced to 
Figure < 


advantages to be derived from the pressure 


I 
l6 grams. *ee these results in 


his is only one of a number of 


control svstem 

Plastiatries studies and research continue 
in this area and similar fields in an effort 
to find practical solutions to problems in 


INJECTION CYLINDER WEIGHT VARIATIONS OF 


70 ¢ 100 SHOTS OF GRANULES ¢ OF 100 BOXES MOLDED 
OF WEIGH FEEDER 


HYDRAULIC 
PRESSURE 
LINE 


NUMBER OF SHOTS 


AIR 
OPERATED 
RELEASE VALVE 


PRESSURE CONTROL SYSTEM FOR INJECTION MOLDING MACHINES 


plas 

hnishing For y l | 

bulletin entitled “Pressure ¢ 
Injection Molding Ma: re 

THE DOW CHEMICAL COMPANY. M 
Michigan, Plasties Sales Dept 1518D 


AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 


666 

666M (Easy Flow) 
665 (Extrusion 
689 (Easy Flow) 


HIGH IMPACT 
475 
475M (Easy Flow) 
777 (Medium Impact 
440 (Heat Resistant) 
480 (Extra-High Impact 


HEAT RESISTANT 
683 


WEIGHT VARIATIONS WEIGHT VARIATIONS OF 
100 BOXES MOLDED WITH 


WITH WEIGH FEEDER PRESSURE CONTROL 


4 de 
880 884 388 892 


WEIGHT (grams 


YOU CAN DEPEND 
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Rubatex Gaskets meet SIGNIFICANT PARTS 


MATERIALS 


special Kelvinator ae . 
requirements 


Rubatex closed cellular structure gives Kelvina- 


tor engineers just what they want 


"a non-moisture absorbing material . . . one 





that has sufficient resiliency to permit a firm, quiet 
door closure . . . plus a gasket that can be depended 
upon for a tight effective seal against loss of cold and 


entry of warm, humid air." 


um i : 4 
In addition to these important features, Kelvina- jue iuncia Jib. 89 


tor engineers also use Rubatex because it is con- 
Toggle switches 


venient to work with and easy to apply in the assembly : 1 
: : have integrally designed lever locks and re- 


quire a pull of about 0.090 in. to change 


process, 

y lever positions. Lever prevents false actu 
ition from objects snagging or hitting tog- 
gle lever. Lever itself is oversize and has 
knob on end. Silicone seal between cover 
and case prevents moisture and dust from 
entering — plasti case Available with 
11 toggle-locking positions in three cir 
uitry types: single-pole, double-pole, four- 
pole. Rater electrically at 20 amp, 30 v 
de, resistive load. Micro Switch, Div. of 
Minneapolis-Honevwell, Freeport, IIl. 


Thermal time-delay relay 

is a miniature unit with high shock and 
vibration characteristics. Relay elements 
ire stainless steel. Delays are said to be as 
low as 250 millisec. 4-in. dia silver con 
tacts carry 3 amp at 115 v, 60 cps non- 
inducting current, for a min of 250,000 
operations. Operates on from 6 to 115 
v, with timing ranges 1 sec to 3 min, nor 
mally open or closed. Max contact—recov- 


Used as freezer door gasketing in '57 line — ery time is 2 sec. Available in glass or 
continued in Kelvinator '58 line metal enclosures. Ac or dc heater voltages 


Octal-base units are 13 in. with 7 and 9 pin 
base, 14 in. high. Line Electric Co., 271 
The principal applica. - — — — — — —— S. 6th St., Newark 3, N. J. 
tion of RUBATEX in E 
Kelvinator’s combination | Rubatex Division, Dept. PR-3 
refrigerator-freezerisa Pf Great American Industries, Inc. 


continuous gasket com- l Bedford, Virginia E | Plastic diaphragm valve . 


pletely surrounding the " k " I s 11 
—⸗ di Just fill out and mail for free sample Ff operates to 500 at 5U psi and has a 
freezer opening, on top. ond more information about Rubotex 

bottom and both sides. Closed Cellular Rubber Gasketing chemical resistance approat hing that of 


This is a Closed Cellular 
Rubatex stock (No. 
G-251-C) especially de- i 
veloped in a light gray to lever-operated, sliding-stem, and air-oper 
give a fresh look and to | —— ited types. Sizes range from 4 through 2 
blend beautifully with the - in. with screwed ends only. Hills-McCanna 


metal door. Na ——— —— — — — Co., 4622 W. Touhy Ave., Chicago 30. 


'lass. Compatible with plastic or metalli 
piping. Available in handwheel-operated, 
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Heres your new ANSWER 


PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: %c inch. 


WORLD’S SMALLEST ball/bearing SCREW SOLVES 
CRITICAL MINIATURE POSITIONING/CONTROL PROBLEMS 


An unprecedented achievement in minimum size and 
screw fixed—nut travels 


PETI 


weight- maximum efficiency, dependability and ser- 


vice life for ultra-precise controls. 


NUT TRAVELS: When rotary motion is applied to the screw, 
the b/b nut glides along the axis of the screw on roll- 
ing steel balls, converting rotary force and motion to linear 
force and motion with 4/5 less torque than acme screws. 


nut fixed —screw trovels 


SCREW TRAVELS: When rotary motion is applied to the 
b/b nut, the screw glides along its longitudinal axis on 
rolling steel balls, converting rotary force and motion to 
linear force and motion with unprecedented efficiency. 


T 


It's another first from Saginaw—and the 
possibilities it opens up for improved 
electrical and electronic controls are 
limited only by your imagination! Radar 
tuners, missile and rocket guidance and 
telemetering systems, automatic switch- 
gear, electronic machinery controls are 
just a few of the applications where this 
new miniature Saginaw b/b Screw will 
solve critical positioning / control problems. 
It's so compact and light, you can save 
substantially on space and weight. It’s so 
efficient, (over 90%) you can use much 


smaller motors and gear boxes. lt's so 
precise, you can position components 
within .00005 inch per inch of travel. 
It's so dependable, you can rely on re- 
markably long service life even in adverse 
environments. 


You will find our 1958 Engineering Data 
Book extremely helpful in planning 
applications, or experienced Saginaw 
engineers will gladly make specific re- 
commendations without obligation. Just 
phone, write or mail the handy coupon. 


SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... 


or see our section in Sweet's Product Design File 


Saginaw Steering Gear Division 
General Motors Corporation 
b/b Screw and Spline Operation 


Dept. 7PER, Saginaw, Michigan 


I — Please send new engineering data book on Saginaw b/b Screws and 
Splines to 


COMPANY 
` ADDRESS 
SAGINAW STEERING GEAR DIVISION OF GENERAL MOTORS e SAGINAW, MICHIGAN 


i 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES CITY ‘ STATE 
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NEW LITERATURE 


Treasury of Foreign 


Cars Old & New 

Froyp Crymer, Publishe 
Book Co. Inc., 330 W. 421 
Six11 


YIELD STRENGTH /DENSITY /105 


302 STAINLESS 


400 600 
TEMPERATURE F | í ! nsumpt ! 
trength, weight vs. temperature. | ingenuit ow I on FW f STEEL CASTING 


DESIGN—B 


For High | " " d gns oi i D | ntal 
Strength-to-Weight Pn. 
Ratios at Elevated 

Temperatures — 


TITANIUM and 
MAGNESIUM 


[he experience, the specialists, the 
LAMINATED PLASTICS, VULCAN 
IZED FIBRE—Cata S 


equipment-and-facilities to desien 
M 


Numerically Controlled 
Positioning Systems 
AT $ $ f; ' 21 N 1 


BIMETAL THERMOSTATS—Da 
' D lata f ' 
| 


ENGINEERING FACILITIES IN DETROIT 
AND LOS ANGELES Write for Titanium 
M I ngineering data also 


to handle 


E E ELECTRK MOTOR CONTROLS 
Solid-state Phenomena in Cata Selection tables gi 


Circuitry of the Future ! t l i im 
A hr $ I í n Futi * i 


c troit 16, Mich 

ee 4 Phone: TAshmoo 5-5900 

y IN LOS ANGELES: 
11655 Vanowen St. 
North Hollywood Col 


Phone: STanley 7-9665 


N YORK, WASHINGTON, DALLAS 


9 
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Can you use the unique 
combination of properties 
offered by “MYLAR”? 


STRENGTH “Mylar 
of all plastic films. Instron t 
average strength of 20,000 lbs 


CHEMICAL RESISTANCE 
film is unaffected by B 


acids and H í I 


— 

ABRASION RESISTANCE 
commer« brading eq t 
remarkat 


Core binder tape made with Du Pont MYLAR’ helps 
Western Electric speed production of communication cable 


PROBLEM: Western Electric’s new 
long-life, high-dielectric communica- 
tions cable posed a challenging prob- 
lem for production engineers. The 
problem was this—how to efficiently 
extrude an outer jacket of polyethyl- 


ene without fusing the inner pairs of 


wires also coated with polyethylene. 


SOLUTION: Afterextensive tests with 


BETTER THINGS * R BETTER LIVING 
THR 1 HEMISTRY 


DU PONT 


MYLAR 


POLYESTER FILM 


combinations of materials, a tape of 
Du Pont **Mylar"'* polyester film and 
rubber was selected to act as a heat 
barrier. 

RESULTS: Western Electric reports 
that abrasion-resistant ‘“‘Mylar’’, 
with its hard, durable surface, helps 
the core binder tape run smoothly 
on its equipment without snagging 
or tearing. Because of its high tensile 
strength and melting point, “Mylar” 
helps prevent corrugations of the 


I. du Pont de Ner 
Film Dept., Room P-1 


Please send the new booklet listing 


types of “Mylar” polyester film availal 


Application 
Name 
Company 
Address 
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electrostatic aluminum shield from 
breaking through the tape and short- 
ing the cable. 

HOW CAN “MYLAR” HELP YOU? 
Whether you make guided missiles 
or tiny components, vou may be able 
to capitalize on the outst inding com- 
bination of properties found in tough, 
transparent *Mylar'" film. For a 
booklet containing technical data 
plus information on successful appli- 
cations, send in the coupon below. 





ls 


PELEA 


Binary Doped 
ALLOYS ALLOYS 


Eutectic 
ALLOYS 


Let X equal your problem in elec- 
tronics or atomi Technic expe- 
rience is that application of PM? 
( Precious Metal Plating Metal 


lurgv) may be vour solution 


E 


ALLOY GOLD PLATING 


Growing complexity of require 
ments in the electronic and atomic 
felds brings demand for gold 
coatings that have qualities other 
than 24K gold. Technic methods 
and equipment « nable you to meet 
problems with a new tool — an 
exact metallurgy which alloys 24K 
plating gold with trace amounts, 


or more, of desired elements. 


TECHNIC SERVICE 


We engineer and install all your 
requirements for precious metal 
electroplating with rigid scientific 
control. And our specialists are 
your specialists until your installa- 
tion achieves optimum perform- 
ance, Send us your problems 

old or new — for Technic recom- 


mendations. 


Ta Write, wire or call. 


LS L] LI u J ` I L 
TECHNIC, INC. 
39 Snow Street 
Providence, R. I 
JAckson 1-4200 


Chicago Office-7001 


North Clark Street 


THE LARGEST ENTERPRISE OF ITS KIND IN THE WORLD 


54 MEETINGS * SHOWS * EXHIBITS 


LE 


MEETINGS-SHOWS- 


31-April 2 


National Technical Conference, Society of Plastics Engineers 
at Hotel Sheraton-Cadillcc, Detroit, Mich. Over a hundred papers will 


cover developments, methods, materials, and techniques in plastics 


Midwest Welding Conference, sponsored by Armour Re- 
search, Illinois Institute of Technology, and Chicago section, American 
Welding Society, at Illinois Tech Chemical Building, 3255 Dearborne 
St For information contact Harry Schwartzbart, 10 West 35th St 


Chicago 


Society of the Plastics Industry, Reinforced Plastics Div., Tech 
nical and Management Conference, Edgewater Beach Hotel, Chicago 


For information contact the Society, 67 W. 44th St., NYC 


ASME Gas Turbine Power Div., Conference and Exhibit, 
Shoreham Hotel, Washington. Exhibits are limited to gas turbine power 
plants, component parts, materials and accessories For information 


contact ASME, 29 West 39th St., NYC 


Pressed Metal Institute, Spring Technical Meeting, Sheraton 
Cadillac Hotel, Detroit, Mich For information contact the Institute 


3673 Lee Rocd, Cleveland, Ohio 


4th Nuclear Engineering and Science Conference, 
managed by American Institute of Chemical Engineers, with participa- 
tion by ASME, AIEE, American Institute of Mineral, Metallurgical, and 


Petroleum Engineers at International Amphitheater, Chicago 


ASME Aviation Division, Conference at Statler-Hilton, Dallas, 
Texcs For information contact the Society, 29 West 39th St., NYC 


ASME Committee on Management Conference, Somerset 
Hotel, Boston, Mass. For information contact the Society, 29 West 39th 
St., NYC 


IRE National Convention ond Radio Engineering Show, Wal- 
dorf-Astoria Hotel and New York Coliseum. Program includes 275 
papers covering fields of all 27 IRE professional groups. 850 exhibitors 
are participating in the show. For information contact E. K. Gannett, 
1 East 79th St, NYC 


American Power Conference sponsored by Illinois Institute of 
Technology in cooperation with 14 other colleges at Hotel Sherman, 
Chicago. A program of 90 papers will cover various aspects of the 
electrical power industry including a progress report on nuclear develop- 
ments. For further information contact Frank Judd, 35 West 33rd St., 


Chicago 


American Institute of Electrical Engineers, Southwest Dis- 
trict Meeting at Mayo Hotel, Tulsa, Okla. The 14 technical sessions will 
cover advances in systems engineering, engineering education, aircraft, 
power distribution, transmission and communication For information 


contact the Institute, 33 West 39th St., NYC 


ASME Design Engineering Conference and Show, 
International Amphitheater, Chicago For information contact the 
Society, 29 West 39th St.. NYC 


PRODUCT ENGINEERING * January 27, 1958 





A. O. Smith's exclusive 


v 


yea 


process shows way to conservation 


of critical metals 


saves 


thousands of dollars on fabrication 


A-286 alloy ring for a finger of flame 


Today, products are becoming increas- 
ingly complicated and costly. Further, 
there’s mounting pressure to put them 
into production in the shortest possible 
time. 

That’s where E.D.O.S. (Engineered 
Designs for Optimum Structures) may 
fit into your picture — speed-wise, 
cost-wise. 

This A. O. Smith process consists of 
precision forging and contour rolling 


followed by flash or fusion welding. With 
it, even the most difficult-to-work metals 
can be shaped quickly fabricated in- 
to the parts you need with only mini 
mum finish machining (in most cases) 
There's no wasted metal, no need for 
expensive successive mat hining opera- 
tions to “whittle” a part down to size 
Parts cost savings of up to 70% have 
been reported 

4.0, Smith's 9,000-ton, single-action, 


E. D. O. S. applied to a jet engine case 


At left is one of the four hi After 


nickel alloy blanks 
same blank after 


At right 


Basic materials cost about 50 | has 


less than conventional processes 


A 


— 


— — — 


D 


Then, the pre-forged and rolled 


blanks are formed into quadrants part 


Y 


pre-forgin« final 


pre-forging, each piece is 


rolled and re-rolled to attain the 
configuration Piece shown 
gone through initial rolling 


"mm ^, 
Through research <S% 


+ 
ON a, 


AERONAUTICAL DIVISION 


and the 4 quadrants are 
flash-welded to form the finished 
Relatively small machining 
iob still needed is done by the 
customer, 
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precision-forging press is the only one 
of its size in the country. And their 
1,800-ton contour rolling mill is also the 
only one of its type and size in the 
country 

Since World War II, E.D.O.S. has 
helped make A. O. Smith a major sup- 
plier to the aviation, rocket, missile and 
related industries. A. O. Smith products 
are currently helping to accelerate th« 


VANGUARD project. 


Write for booklet describing A. O 
Smith facilities and capabilities 
Also ask about showing of 16 
mm color film 


.. a better way 


Milwaukee 1, Wisconsin 


A Milwaukee 





too many parts? 


N otl new t 


It's one reason we 

te plastic engi 

needles 

ars experience 

and produc 

Molded engi 

rts you want 

N COSI ny size and in 

quantity on time. For the full 
picture, call or write 


CHICAGO MOLDED 


PRODUCTS CORPORATION 
1032 N. Kolmar Avenue 
Chicago 51, Illinois 
Phone Dickens 2-9000 


MINI-JOINTS' 


*Miniature Universal! Joints 
with ZERO BACKLASH 


for greater freedom in instrument design 


Ball cluster welded to discs 


Sealed in lubricant 


Disc 


Features * Zero backlash * Maximum operating 
angle of 30° * Lightweight * Sealed-in Lubrication 
DIMENSIONS 


Part NO ID OD OL WGT. 


SBS SOLID 3/16 1-1 
IBS 0938 Á 


2BS 
3BS 
4BS 
5BS 2188 
6B5 250 


(Also available as double joints 


Send for further information 
available promptly on request 


FALCON MACHINE & TOOL CO., INC. 
209 CONCORD TURNPIKE, CAMBRIDGE 40, MASS 


Publisher's 


Postscript... 


Engineer Your Reading 


(here are few fields of human endeavor more demanding, and requiring 


nore continuous study, than the product-design engineering. Col 


lege courses, textbooks, and even t gineering seminars lag far behind 


working industrial development and 


\ new alloy, a new plastic, a new component, can obsolete thousands of 
hours of engineering tim n availability, in quantity 


f a formerly scarce part or rial may suggest a complete product re 


design The ingenuity of t | mav dictat tirely new 


ipproach 
Pl 


[his intense activity How can he 


iblv expost nself to tl new d still have time to 


] ; ] 
perform his | parade ot technical 


information is bv spending a definit r of I ch week in reading 


But reading alone is not the answer l t He must be ob 


‘ective. He must form good reading habit le held ma 


overed with the least investment ot tim 


+} 


Ihe most efficient engineering organization ire hose made up of 


ompctent engineers who, às a group, arc well and continuouslv read in all 


the fields that affect their operations. If one staff member misses an 


nother picks it up. Nothing significant 


idea 


What d read? Society and conterence papers, new books, the 


better newspapers and general magazines, it probably best of all, the 
usiness or technical publications These have been designed specifically 


I 
for the engineer hey are read with pleasure as well as profit. 


Yes, there are still men who insist, "But I don't have time to read.” 
Carroll Larabee, writing in Printers’ Ink, hit them right between the eves 

Industry needs to turn wasting time into reading time I hear a lot 
ibout the difficulty of finding time to read. I don’t hear so much about 


the difhiculty of cutting down on time-wasting conferences or hour-eating 


visitors. Or 3-hour lunches. Or inefhicient office practices. Or fuzzy inter- 


fhce memos, Or memos that take 5,000 word ilong a hundred 


words of information. If management doesn't insi peopk keep up on 


business and technical literature, it's taking a long gamble that it won't lose 


out to the competitor with more alert executives.’ 


McGraw-Hill has just published a booklet on "Engineered Business Read 


ing. It shows how companies that encouraged 


kev men to read business 


ind technical publications moved ahead fastei It offers 


| i suggestion on 


how "Engineered Business Reading | ipplied in anv organization 


If you'd like a copy, just drop a note to Bob Mattoon at PRopucr ENGINEER 
` py, j | 


ING he idquart ; in the McGraw-Hill Building, New. York 36, N. Y.—AH 
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INDEX TO 
ADVERTISERS 


owe 


(personal) 


No place to hide 
Acushnet Process Co 
Aeroquip Corp 

Aluminum C« f Amer 


Bound Brook O ess Bearing 
Co 
Brooks & Perkins, In« 


Chase Brass & Copper Co 

Chicago Molded Products Corg 

Chiksan Co 

Columbia Steel & Shafting Co 
Summerill Tubing C« Div 


Dow Chemical Cc 
du Pont de Nemours & C 
E. I.. Elastomers Dept 
du Pont de Nemours & Co 
a. 4 Film Dept 
Durez Plastics Div., Hooker 
Electrochemical Co 


Enjay Co., Inc 


Fa!con Machine & Tool C L 


General Electric Co., Apparatus Dept 
Goodyear Tire & Rubber Co 


Link-Belt Co 


M Switch 
Honeywe R 4 4] | 
Miniature Pree on Bearings In 


Pack Mfg. Co 
Parker-Hartford Corp 
Ph.ladelphia Gear Works, In 


Rubatex Div., Great American 


Industries, Inc 


Saginaw Steering Gear Div 
General Motors Corp 
Sharon Steel Corp 
Smith Corp A. O 
Smith Corp., A. O., Aeronautical Div 
Stewart-Warner Corp. Alemite Div 
Sundstrand Aviation Div., 
Sundstrand Machine Tox 


Superior Carbon Products 


Techn Inc 


Thiokol Chemical Corp 


L S. Graphite C Div 
Wickes Corr 


Waldron Corp 


PRODUCT ENGINEERING 
ADVERTISING SALES STAFF 


Atlanta 3 M. H. Miller 
Haverty Bide Jackson 69 
Boston 16 M. A. Williamson 
Park Square Bldg Hubbard lf 
Chicago 11 Mid-Western Ad 
Manager Meanor; R 
I Ande N. Michigan 
Cleveland 
Illuminating Bide 
Dalles 1 E. E. Schirmer 
Bldg Commerce S Ri 
Denver 2 John W. Patten 
way, Mile High Center, Alpine 
Detroit 26 ’ B. Robinson 
ot Bldg., Woodward , 
los Angeles 17 H. L. Kee 
Sixth St... Madison € 


New York 36 B. K. Ada 
R í Kenneds M Fifi 


Philadelphia 3 Ss h 
ladson Architect Bldg 
S Rittenhouse 6-6 
Pittsburgh 22 C. F. Lever 
Bldg Atlant ie 
$t. Lovis 8 K 
st Continental Bide 
San Francisco 4 v 
" Douxia f 





CLASSIFIED ADVERTISING 


ATTENTION 


Manufacturers of Special Machinery 


FOR SALE—Outright manufacturing and 
sales rights of unique Portable Milling 
Machine. Sale includes blue prints with 
casting patterns and new production tool 
ing, etc. Machines have been sold to 
industry for maintenance of large pro 
duction equipment. Prospective buyers 
include manufacturers of forgings, stamp 
ings, compressors, steel, chemicals, elec 
trical power utilities steel fabricators 
and erectors, naval repair docks with 
huge U. S. Government Naval, atomic 
energy potential. We have a world wide 
prospective file. Outstanding profitable 
item for live wire machinery builder and 
promotional sales organization. We admit 
lack of capital and sales organization 
to properly develop volume sales. For 
complete details, write 


HO- 7093 


USED TEST EQUIPMENT 


Hydraulic Test Stands, Salt Spray Cabinets, Alti 
tude Chambers, Vibration Tables, Torque, Impact, 
Tensile and Compression Testers. Gauges, Flow 
meters, Vickers and Denison Pumos 


Your Surplus Test Equipment WANTED 


A & J MACHY CORP 
1267 Flushing Ave Bklyn, N. Y Hy 7-0729 


SELLING OPPORTUNITY OFFERED 


Specialty Bearing Manufacturer needs sales 
eps f« é ar ale progran Well « 

t shed ialit firm X t t t oper 
Anr Arb Bea i \ it Anr Arbo 
Mick 


MISSILES 


SENIOR 
HYDRAULIC 
ENGINEER 





An interesting situation with 
a future in Raytheon’s ex- 
panding missile program. 


Background: 5-10 years in design 
of aircraft or missile hydraulic com 
ponents, specifically electro 
hydraulic servo-valves, system servo 
analysis optimization of servo- 
mechanism parameters. Should have 
EE or ME with special training in 
application of hydraulic servo-mech 


anisms 


For interview please write to V 
r 


rowninshield 

Raytheon Manufacturing Company 
Missile Systems Division 
Bedford, Massachusetts 


MM/SS/LE SYSTEMS 
D/V/S/ON 


op 





WHY 


DON'T THEY 
RESEARCH and DEVELOP... 


a retractable, irm-tvpx safet 
seat belt for automobiles? The arm 
should be well padded, comfort 
ibly encompass the passenge Ix 
easily and completely retractable, 
ind extend automatically when th 


$ 


k 
its 


himself. Once ex 
tended the arm would lock 
place until manually released. Note 


vents in. seat and back for fan 


driven au H. J. Brixowskt 


give household plumbing a modern look with a flexible, closed-cell, 


plastic insulating liner for water-closet storage tanks to prevent excess 


condensation? And how about a true disposal attachment to pulverize 


» i 
obstructions (dolls, towels, diapers, etc.) during t 


| ic flushing operation 


of a water closet to prevent flooding the bathroom floor—ugh!—and 
vho hasn't, eh? Why not add a flood stage detector in a bowl 


Feces 


to stop flow from the tank? E. A. PHANEUI 


1 built-in vacuum cleaner fo 
homes. The unit would have a 
2-hp ball bearing motor mounted 
lar or utility room. Low-fri 
plastic pipe would connect t 
enient self-sealing wall outlet 
'( Li 


icuum-cleaner attachment 


! ! 
the rooms plus Ira 


i 


extra-long hose would be con 


iuitomatic flushing svstem would 
It control system would 
stem should cost about 


Kk. KAHN 


| drafting nmpass that. wil 
iutomatically produce dashed lines 
to represent hidden circles. Possi 
bly a small rubber-tired wheel and 
t multi-lobed cam could alternateh 
t and withdraw the lead from 
protective sheath. Also 
iow about plastic drafting templets with dashed circles as well as solid 


ones C. N. TYLER 


vithin a 


Have you a pet project but neither the time nor inclination to do the necessary R & D? 
Product Engineering will welcome (and pay $10 each for) similar ideas based on known 


scientific principles but lacking an inspired manufacturer 





Simplify Fluid Line Installation in Confined Spaces 


with Aeroquip Elbow Hose Fittings and Assemblies 


ELBOW FITTINGS AVAILABLE 


Swivel Nut Ends—S.A.E & J.1.C 


90° Elbows (Long) for O.D. tube 


sizes from ‘4° tol. 


IP 1509 
90? Elbows (Short) for O.D. 
tube sizes from “tol. = 


UE — 
— 


45” Elbows for O.D. t 


from 'A" tol 


Split Flange Ends O" Ring Shoulder 


— 
I + 
tube sizes « 4 


90° Elbows for O.D. 


from 2" to 2”. 


— im —. 
UIP 1509 — 


45° Elbows for O.D. tube sizes 


from 2" to 2”, 


90° Elbows for 
O.D. pipe. 


AEROQUIP 


CORPORATION, 


Split flange elbow fittings connecting medium and high 
pressure hydraulic lines on construction equipment. 


Where fluid line routing is complex 
and space is limited, hose assem- 
blies with elbow fittings can be 
especially helpful to good design 
and simple installation. Elbow fit- 
tings provide fewer parts, adapters 
and joints, shorten assembly time, 


and permit compact hose bends 
and contours without placing stress 
on the hose itself. 


Aeroquip offers elbow fittings 
and hose for a wide range of 
industrial applications, in end con- 
nections to fit S.A.E. and J.I.C. swivel 
nut, standard flange and split flange 
systems. And, every Aeroquip Elbow 
Fitting is completely detachable 
from the hose. This permits reuse of 
the fitting again and again when 


making replacement hose lines, with 
substantial savings in maintenance 
time and money. 


Full information on Aeroquip Re- 
usable Elbow Fittings and Hose is 
available to product designers. Fill 
in and mail the coupon below for 
the engineering bulletins you want 
plus a handy guide for routing and 
installation of Aeroquip Hose As- 
semblies. Complete engineering as- 
sistance is available to manufac- 


| Aeroquip Corporation 
| Jackson, Michigan 
| Please send ; 


R 


M PAN Y 


—* RE 


| 
| 
| 
| 
| oa 
| 
| 
| 
| 
| 


SEE OUR CATALOG PAGES IN SWEET'S PRODUCT DESIGN FILE, SECTION 6d 


eroquip 


JACKSON, 


MICHIGAN 


INDUSTRIAL DIVISION, VAN WERT, OHIO eè WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD e AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN 





gives PROCON PUMPS amazing performance 
in handling ALL TYPES OF FLUIDS 


Lue GRAPHITAR LINER Mixing soft drinks . . . pumping chemicals, ethy- 
GRAPHITAR VANE 


a glycol, ammonia . . . even pumping hot fats at the 
n STAINLESS STEEL ROTOR g 


rate of 275 gallons an hour at pressures up to 300 
psi, is the every-day work of the dependable little 
Procon pump, manufactured by the Procon Pump 
and Engineering Company of Detroit, Michigan. 
The liner, vanes, end-plate bearings and the seal 
ring of this versatile, high performance pump are 
made of GRAPHITAR. The four GRAPHITAR rotor- 
vanes run directly against a GRAPHITAR liner. By 
running GRAPHITAR against GRAPHITAR the self- 
lapping, self-lubricating, and astonishingly long- 
wearing qualities of GRAPHITAR are employed to 
full advantage ... the Procon pump operates at close 
to 100^; efficiency—indefinitely! In addition, the seal- 
ring retainer is made of GRAMIX", a powdered metal 


product of the United States Graphite Company. 


f 
For more information on GRAPHITAR | c 
and its many applications, write | GRAPHITAR 


for Engineering Bulletins 


| | 
No. 20 and 21 E i 


The seal, end-plate bearings, liner and 
vanes are self-lubricating GRAPHITAR 


GRAMIX seal-ring retainer 


THE 


DIVISION THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 


GRAPHITAR 


R-255-2 


UNITED STATES GRAPHITE COMPANY 


CARBON-GRAPHITE © GRAMIX" powoeRED METAL PARTS © MEXICAN” crapnite Prooucts ®© USG” BRUSHES 





